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SUMMARY

Little River Inlet Navigation Project, Brunswick County, North Carolin'al

and Horry County, South Carolina --- 9

Draft (x) Final Environmental Statement

Responsible Office: U. S. Army Engineer District
P. 0. Box 919
Charleston, South Carolina 29402
Telephone: 803-577-4171, Ext. 229

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of Action: The recommended plan of improvement con-
sists of the following: dredging an entrance channel, 300 feet wide
and 12 feet deep through the offshore bar, a distance of approximately
5,160 feet; providing an inner channel, 90 feet wide and 10 feet deep
from the entrance channel to the Atlantic Intracoastal Waterway, a
distance of 11,000 feet; dredging the lower 5,200 feet of the inner
channel; dredging an upcoast deposition basin adjacent to the weir

section of the north jetty to a depth of -20 feet to provide a ca-
pacity of 400,000 cubic yards; dredging a downcoast deposition basin
adjacent to the weir section of the south jetty to a depth of -10 feet
to provide a capacity of 200,000 cubic yards; constructing a north
jetty 3,835 feet long with a low weir section for sand bypassing: con-
structing a south jetty 3,570 feet long with a low weir section for
sand bypassing; constructinr sand dikes on both sides of the inlet to
tie the jetties to the existing dune line; and possibly constructing
a fishing walkway on top of the south jetty.

3. a. Environmental Impacts: Short-term increase in turbidity; al-
teration of existing vegetation during construction of south sand
dike; temporary frightening of birds and mammals in the area; destruc-
tion of some benthic organisms by dredge cutterhead; smothering of
invertebrates under jetty stone and in beach disposal areas; improve-
ment of navigation with associated benefits to local economy, charter
and commercial fishing industries, and recreational boaters; and in-
crease in recreational opportunities.

b. Adverse Environmental Effects: Temporary increase in turbidity; 4 0
alteration of existing vegetation during construction of south sand 9._.
dike; temporary disturbance of birds and mammals in the area; destruc- S Ca
tion of some benthic organisms by dredge cutterhead; smothering of
invertebrates under jetty stone and in beach disposal area; and pos- ,.' 5--
sible displacement of wildlife species. Q

4. Alternatives. Alternatives to the proposed action include no
action; channel improvement without structural control; modified ,
structural controls; and alternate channel depths.

" .. j.-,. , .



5. Comments received from:

U. S. Environmental Protection Agency

U. S. Department of Interior L.--

U. S. Department of Commerce

Forest Service, USDA

Soil Conservation Service, USDA

Department of Health, Education, and Welfare

Department of Housing and Urban Development
Federal Highway Administration, USDT

North Carolina Office of Marine Affairs

North Carolina Department of Human Resources

North Carolina Department of Natural and Economic Resources

South Carolina Wildlife and Marine Resources Department

South Carolina Department of Health and Environmental Control

South Carolina Department of Archives and History 0

South Carolina Water Resources Commission
Cape Fear Council of Governments

Waccamaw Regional Planning and Development Council

6. Draft Statement to CEQ 20 January 1972.

Final Statement to CEQ 19 September 1972.

Revised Draft Statement to CEQ 30 September 1976.

Revised Final Statement to CEQ 27 May 1977
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Rev ised
F i na 1

Environmental Statement
Little River Inlet Navigation Project
Brunswick County, North Carolina and

Horry County, South Carolina

1.0 Project Description

1.01 Project authorization. The Little River Inlet Navigation

Project (Plate 1) was authorized by the Congress of the United States on

12 October 1972 under Section 201 of Public Law 298, 89th Congress
(House Document 92-362, 92nd Congress, 1st Session).

1.02 Project purpose. The purpose of this project is to
provide a stabilized channel from the 12-foot contour in the open ocean

to the Atlantic Intracoastal Waterway (AIWW) of sufficient depth and
width for regular use by commercial and recreational vessels. The
benefit-to-cost ratio (navigation facilities only) of the proposed
project is 1.2:1. A summary of project economic data is presented in
Appendix A.

1.03 Description of the proposed plan of improvement. The
proposed plan provides for the construction of an upcoast jetty with a
low weir section, a downcoast jetty with a low weir section, sand dikes
(downcoast with protective berm), two deposition basins, entrance chan-
nel and inner channel. The two jetties, sand dikes, deposition basins,
entrance channel and that portion of the inner channel requiring dredg-
ing are shown on Plate 2. Plate I shows the extension of the inner
channel to the AIWW.

1.04 Upcoast jetty. The jetty would be composed of a low
weir section, trunk section, and a head section. The low weir section
would have a length of 1,275 feet and an elevation of 2.3 feet, which

elevation would allow the passage of littoral drift moving between the

shoreline and -4 foot mean low water (mlw). The low weir section would
be connected to a sand dike described in Section 1.06 by a jetty sec-
tion 200 feet in length, 114.5 feet at elevation 8 feet msl sloping
to an elevation of 2.3 feet mlw at the juncture with the low weir
section. The trunk section would extend a distance of 2,085 feet
seaward of the low weir section and would have an elevation of 8 feet
mlw and a crest width of 15 feet. The head section would extend a
distance of 150 feet seaward from the trunk section and would be con-

structed to the same elevation as the trunk section. It would however

be wider and would have an additional armor layer. The total length

of this jetty would be 3,710 feet.

1.05 Downcoast jetty. This jetty would be similar to the
upcoast jetty but differs in the following features. The length of

the low weir section would be 1,310 feet and the length of the trunk

1
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section would be 1,830 feet, giving a total length of 3,490 feet. Al-

though the elevation of the low weir section in both jetties is the

same, littoral drift patterns and shoreline configurations indicate that

the low weir section in the downcoast jetty will allow the passage of
littoral drift moving between the shoreline and -2 feet mlw. L -

1.06 Sand dikes. Sand dikes would be constructed from the
-,horeward end of the %:eirs to the existing dune line at 10 feet mlw.
The upcoast sand dike would consist of strengthening (widening) an
existing sand dune and extending it to the mean low water line. The
length of upcoast sand dike would be about 2,330 feet. The downcoast I -

"and dike would extend from the shoreward end of the downcoast weir to
the existing high ground at elevation 10 feet mlw, a length of about
!1,970 feet. The dike would have a crest width of 100 feet and side

slopes of I vertical on 25 horizontal. The downcoast sand dike would
nave a berm on the bayward side at elevation 8 feet mlw between the east
tip of Waties Island and the downcoast deposition basin. The berm would I S
provide protection to the sand dike and downcoast deposition basin from
high ebb tide velocities and would confine flow within the channels.
The dikes would be constructed of hydraulic, granular fill dredged from

the channels and deposition basins. Upon completion of construction,
the sand dikes will be planted with sea oats, panic grass, beach grass,
, r other salt-tolerant plant species to aid in erosion control. Profiles 0
arid typical sections of the jetties and sand dikes are shown on Plate 4.

1.07 Deposition basins. Following construction of the jet-

ties, deposition basins would be dredged between the weirs and the
,ntrance channel with a pipeline dredge to trap littoral material moving
in either the upcoast or downcoast direction over the weirs. The up- S
coast basin would be dredged to a depth of -20.0 feet mlw and would have
a capacity of 400,000 cubic yards and the downcoast basin would have a
depth of -10.0 feet mlw with 200,000 cubic yards capacity. The sides of
the basins (bottom dimensions) adjacent to the weirs will be 1,125 and
I,160 feet for the upcoast and downcoast weirs, respectively; the other
dimensions of the basins will be commensurate with the aforementioned S
basin capacities. The capacity of the deposition basins will be suf-
ticient to contain an estimated two-year accumulation of littoral drift
material

1.08 Entrance channel. The entrance channel would extend from

* th,_. -12-foot ocean contour to the inner channel, a length of about S
5.160 feet. The entrance channel will be 300 feet wide and 12 feet
deep. An allowable overdepth of 2 feet will be permitted to compensate

lor dredging inaccuracies. Side slopes of I vertical on 4 horizontal
ire expected initially after the box-cut dredging of the channel. Due
to the wave action in the entrance channel, the ultimate side slope will

probably be I vertical on 10 horizontal. The distance between the edge S
)t the channel and the jetty toe are sufficient to allow for this

nltimate side slope.

2 p
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1.09 Inner channelI. The inner channel would extend from the
,.r'tranre •  Fa nI" up Litt lc River to the AIWW, a length of 11,000 feet.
On I , th, *ar,, ?((3 fee' of the channe I wi 11 require dredging. The
ianer crni , I ,, II be. 90 feeL wide and 10 feet deep. An allowable
VewrdeP ht ( ,o feet will be perriitted to compensate for dredging

inaccUrat-, e. Sidt, slopes of I vertical on 4 horizontal are expected . *
after the hk)x-cut dredliInq of the. channel. Since there is little or no
...avu' .:ti - , the inner Lhanre it is believed that this slope would

1.10 Recreation facilities. At the time of the project docu-
ment, a ti hing walkway was not economically justified because of the I .
lac:, of icc~es to Waties and Bird Islands which are privately owned. In
addition to the foregoing, there was no expression of interest (on the
part of legally responsible and financially capable state or local
aqenc~es) in participating in the construction of a jetty fishing walk-
way. R.cent ly, however, the South Carolina Department of Parks, Rec-
reat on and Tourisrm has shown an interest in purchasing Waties Island ,
for development as a park and would be interested in participating in a
jetty fishinq walkway if a state park is subsequently developed. The

:rro! , v,ties Island State Pajrk borders on the west side of Little
River Inlet. Should the South Carolina Department of Parks, Recreation
ai.d Tourism purchase the island, a fishing walkway, comfort station,
and access trail could be justified. As shown in Appendix A, apportion- S
nent of first costs for recreational development would be 50X Federal and
50 State.

1.11 The recommended plan of improvement (Plate 5) would
proviJe For a 6-foot wide bridge over the weir section and an 8-foot
••ide fi.hinq wialkvway constructed on the downcoast jetty along its entire
lenqtn; a Daved access trail from the parking area to the walkway area,
a parkinq area for the walkway and the other activities in this segment
of the park area; and a toilet facility located in the general vicinity
of the picnic area, as shown on Plate 5. All facilities would be designed
is aLcrdance with the latest criteria for design of facilities for handi-
capped persons.

1.12 Fishinq walkway. The timber portion of the walkway
bL vi n the" .eir would have a deck at elevation 15 feet mlw which

r .u sds, t, the 10-year frequency storm wave level. The deck would
,.e 6 ft et .i ie with handrails on both sides for safety. The asphalt
o r ti,- o f the ,.4alkway would be 8 feet wide and would extend the entire I

lt,,nath l, the dov,,ncoast rubble mound section. The downcoast jetty would . -

r,, rjise I foo t for the safety of fishermen and sightseers and to make
' itt U h 1 t r U r i rinq ,pr i ng tides.

I C..rFort stat ion. The comfort station would be designed
a i.~ . .;cvti h a , tandard plan of the South Carolina State Depart-

t Par• i., Rucrat ion and Tourism. This building would be compatible
ii c , p It' , i .e and other i- I anilit ies of the proposed park.

i H Po,,r ,.upply. The, Department of Parks, Recreation and
I , . , r. I,. (A .Ir at the Iransport and recreation area which

.,, t , , t thI A,-'I 1 ptump and comfort stat ion. Power wi 11 only

,r i I It r:,! in th" ce fr station and for the water and

11" a 4P 4 0
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1.15 Water supply. It is estimated that about 350 person

..wld use the comfort station during peak weekends requiring about 10

.illons of water per person. This would amount to 2.4 gallons per
,iifIute; however, since this demand would be over an eight-hour period at

leist 7 gallons per minute should be provided. To meet peak demands, t-- 0
h system would be sized to supply at least 35 gpm for short periods of

It is proposed to provide water with a 4--inch well located near
tie comfort station. The water system would consist of a well pump, a

'iiqh oressure supply main to a 1,000 gal Ion pressure tank, a pressure
,.,itch on the pump and an air compressor and relief valve or other
.jceptable means for maintaining the correct air-water ratio in the
p res sure tank.

..16 Sewage disposal. Domestic sewage would require about

. ?,400 gallons per day which is two-thirds of the total water require-
ient. The Department of Parks, Recreation and Tourism would be re-

nnoonsible for the extension the county sewer system to the transport and
recreational area. It is proposed to provide a pump station (80 gallon
',r minute pumps) and a 4-inch diameter PVC force main to connect with
the park's sewer system.

1.17 Parking. Parking would be provided for 200 cars. Based
n recommended stall and aisle sizes for 90 parking (9' x 18' stalls, 0
27' center aisle) the lot would be 189' x 350' including the 25' end
iisles. This new parking area would be adjacent to the proposed parkinq
irea and about 2 miles from the jetty. Access to the walkway would
be provided by state operated vehicles or by walking to the jetty along
the beach or along the trail through the forest.

i.18 Proposed dredged material quantities and placement plan.
The initial amount of material to be dredged from the various reaches is

a fol lows:

Entrance channel 440,000 cubic yards
I Inner channel 170,000 0

Deposition basins
Upcoast 450,000
Downcoast 230,000

Total 1,290,000

* !.19 Entrance channel. Initial dredging quantities for the 0

z:-,trance channel are estimated to be about 440,000 cubic yards. This
-i terial is of a sandy nature and would be used for sand dike construc-

Sion, beach nourishment, or both.

i.20 Inner channel. Dredging required for construction of the
inner channel is estimated to be 170,000 cubic yards. This material is
-Iso of a sandy nature and would be used for sand dike construction,

:. -ach nourishment, or both.

.21 Deposition basins. Deposition basins would be dredged

',,t,.;een the weirs and the naviqat ion channel to intercept and hold

4
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a. Provide an estimate of the biological productivity of

the area with a vie..' to preventing or minimizing any adverse project

effects on biological systems.

b. Provide a basis for an assessment of changes in -- O

biological comrimunities during and following construction of this and

other similar projects.

1.28 Model study. A fixed bed model of the Little River Inlet

system was constructed at the Waterways Experiment Station (WES) in
Vicksburg, Mississippi to examine the effects of currents and wave 0

conditions on different arrangements of project appurtenances under
simulated prototype conditions. WES presented ten jetty alignments for
preliminary testing. A brief description of these plans and the results

of this testing is as follows:

a. Plan ]A. Similar to the project plan, but normal to 0

the shoreline. This plan crosses the shallow ocean bar on t[2 downcoast

side of the inlet. Flow lines are generally good, however, ebb velo-
cities in the entrance channel and along the upcoast sand dike and basin
area are rather high. Peak ebb velocities between the jetties varied
from 4.0 to 5.0 feet per second (fps). Flood velocities varied from 3.5
to 4.5 fps.

b. Plan lB. Same as ]A with weir in the upcoast jetty.

Ebb velocities in the area of the upcoast weir are still rather high.
Early flood flow is similar to Plan IA. Once the tide is above the top

of the weir, there is flow over the deposition basin. Maximum flood

flows are 4.0 to 3.5 fps. Maximum ebb velocities range from 4.2 to 5.3 0
fps between the jetties.

c. Plan IC. Same as IA with weir in the downcoast

jetty. Flow is similar to ]A, however, velocities along the upcoast

weir are slightly less. During early ebb, flow is over the weir sec-

tion, but once the water level is below the weir crest, it is confined S

to the channels.

d. Plan ID. Same as ]A with weirs in both jetties.

Flow is similar to IA, however, velocities along the upcoast weir are
slightly less.

e. Plan 2A. The jetties are moved upcoast with respect

to Plan ]A still normal to the shoreline but now follow the existing

channel through the ocean bar. Ebb velocities in the channel are
slightly slower than Plan 1, but now the downcoast sand dike and jetty
is subjected to high velocities.

f. Plan 2B. Same as 2A with a weir in the upcoast

jetty. Flow is similar to 2A except that some flood flow is deflected

towards the downcoast sand dike.

6
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g. Plan 2C. Same as 2A with a weir in downcoast jetty.

Flow is similar to 2A including high velocities along the downcoast sand

dike.

h. Plan 2D. Same as 2A with a weir in both jetties.

Flow is similar to IA but during the early ebb, flows attack the bend in

the upcoast rubble mound jetty.

i. Plan 2DI. Same as 2D but with shortened jetties and

berm on downcoast sand dike. Flow is similar to Plan 2D.

j. Plan 3. This is the same as the project plan pre-

sented in the survey report. Flow patterns are fairly good between the
jetties. -1
1.29 A review of the photographs shows that Plans 2D and 2Dl

were better than the other plans. The problem of any high velocities

along the downcoast sand dike would be alleviated by filling the area

adjacent to the downcoast basin to a level above the high water mark

with excess excavated material from the basins and channels. Plan 2D

and 2D1 are also less costly than Plans I or 3. For Plans 1 and 3 ebb

and flood velocity direction are reversed bayward of the upcoast sand

dike compared to the base plan. For Plan 2, bay circulation remains

closer to the natural condition. Wave tests indicate that wave heights
are lower in the entrance channel for Plan 2 than for Plans 1 and 3.

The wave tests consist of seven second waves with wave heights of 4.8

feet generated from the east and southeast. Shoaling tests also have

been performed and indicate that the weir and deposition basins will

operate very efficiently. The complete results of the model tests are S
not available in report form. However, Plan 2DI is the selected
plan based on the detailed model testing.

1.30 Monitoring of project effects. Constructing jetties
at Little River Inlet would likely have some effect on adjacent 4 4

beaches. In order to identify changes which might be attributed
to proieat construction, a monitoring program would be undertaken
,t an annual cost of S14,000 as part of the project. This program
.,,ulld cover a minimum 10-year period after project c3o,pletion and

.wuld monitor both existing and future geographical features in
addition to project features and structures. A summary of the pro-
Wct monitoring plan follows.

0
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SUMMARY OF LITTLE RIVER INLET PROJECT MONITORING PLAN

I Extunt Frequency
L'Y[,RO.iR PH1C SURVEYS:

-, 1;<, Basin Whole Basin Annual
E! ,t rance Channel En t i re channe Annual
I rl r Channel Ent ire hannel Biennial

OL' Bar 2000 feet on each Once during the 1st
side of jetties 5 years
1000' saward

LAtIP 5UR.VIYS
Cand Fillet Profiles Parallel c 500' from Semi-annual for Ist

jetties to MLW line 3 years; then annual

B, ,c'l Prkfi 1,s 7 alonq east beach Annual
7 along west beach

R•ltty' level]s B0th jetties Biennial

PHOTOGRAPHS.:
.,riil Little River Inlet) Annual

Mad I n l e t
Tubbs Inlet ) Continuous
Hoq Inlet ) (include intervening area)

Shallotte Inlet
Jet' t Both .jett ies Annual

SAND SAMPLING:

Deposit ion Basin 10 surface samples Annual
-Ei rance Channel su rface samp 1 es Annual

Int-t:rior Channel 10 surface samples Annual

Outer Bar 10 surface samples Annual

Beach Nourishment 10 surface samples Only when sand is being

Areas for each area placed, near end of the
nourishment

Sand Fillets at 6 surfice samples Semi-annual for 1st 3 years;
Jet ties then annual

Beach Profiles 112 surface samples Annual
•_ 0

2.0 Environmental Setting Without the Project

2. General. Little River Inlet is a shallow coastal inlet

loit',d in Brunswick County, North Carolina and Horry County, South

6 C ir,!i s e Plate 1). Littlc River originates in Little River swamp _ _

and flows generally eastward, entering the Atlantic Ocean at Little

P r nl,,t between Waties Island and Bird Island. The inlet pro-

yiI i an ocean entrance to the AIWW and to several tidal streams in

the Little River, South Carolina - Calabash, North Carolina estuarine

ir.. Tbe Littlt, River Inlet estuarine system is characterized by high

, )car. heaches, sand and riud flats, intertidal shellfish beds, and

xp<noes of salt and brackish water marshes intersected by numerous

i dal ,tr a s. Tht, inlt is constantly shifting due to ocean currents

in wav act ion result inq in a situation which is hazardous to navi-

i 2 ./) Histnry (if Little iver Inlet shoal ing problem. Prin-

H lit f u1t its at tundir(q naviqat ion resul t from inadequate depths

hcr tI .an and innir ar i nd continual shift ing of the bat

.1 .
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hannel. Channel alignment shifts so rapidly and so often that it is

iffikult for the Coast Guard to maintain channel markers in proper

poitions. During periods of low tide or of high sC3s or swell, the
bars are extremely hazardous if not impassable. This condition has

created an unstable channel without adequate depths to permit unre-

"tricted navigation through the inlet and offshore bar. To help al-
Ieviate this condition, emergency dredging under the River and Harbor

Act of 1945 was performed at Little River Inlet in August 1967 when an 8

x 100-foot cut was made through the irner bar for a distance of 1,200
feet. During November of 1968, emergency dredging was performed at the
entrance (ocean bar) to provide a channel 10 x 100 feet for a distance 0
Of 2,600 feet. These dimensions were not actually achieved and the
channel soon deteriorated further.

2.03 In 1974, Congress included in P.L. 93-251 a provision
which directed the Corps of Engineers to perform emergency dredging
rperations needed to maintain channel depths sufficient to permit free

and safe movement of vessels as an interim measure until the authorized
prnject is constructed. Emergency dredging under this authority has
been accomplished as follows:

a. The inner channel was dredged by pipeline dredge to a

*bottom depth of 8 feet mlw and a bottom width of 100 feet between 29 May
1974 and 9 June 1974.

b. The outer bar was dredged by the Corps-owned side-
caster dredge MERRITT to a depth of 10 feet mlw and a bottom width of
I00 feet between 31 March 1974 and 30 April 1974.

c. During the period 28 April 1975 and 15 May 1975 the
Corps-owned sidecaster dredge MERRITT attempted to dredge an 8 x 100-
foot channel through the outer bar for a distance of 1,500 feet.

d. The most recent dredging occurred in March and April,
1976. During this period the Corps-owned sidecaster dredge FRY attempted S

to dredge a 3,400 by 8 by 100-foot channel through the outer bar and a
contractor owned pipeline dredge removed 107,836 cubic yards of material
from a 4,000-foot section of the 6 by 100-foot inner channel.

2.04 Emergency dredging of the outer bar is accomplished by
the only practicable equipment capable of working in such shallow inlets -

without damage to itself - Corps-owned sidecaster dredges. However, this
equipment is inefficient in obtaining desirable depths, and complaints

of inadequate depth are received within a week or two of its departure. -

In short, the emergency dredging of the channel is considered to be an
inadequate alternative to stabilizing the inlet channel by jetties.

2.05 Other Federal projects. The Cape Fear River, about 32
iles upcoast, is the nearest Federally improved inlet to the north.

The nearest Federally improved harbor on the downcoast is Georgetown

8
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Harbor. .-"ult C J, lna, ahJut 56 mi les away. Murrells Inlet, South
Carol i n i i t.u t ' i les from Little River Inlet. This inlet has a
sever, ,h,,,il Inq trbIler, with a normal controlling depth of about 3 feet,
mean low wat tr . The Murrells Inlet Navigation Project (similar to the
Litt l e Rivcr , Hlet Proiect) is in the final stages of preconstruction
planni ri,. Tht, Federally " aintained Atlantic Intracoastal Waterway is
locate at the, upp.r ,r'd of the proposed project.

2.06 Reqirnnal piysioqraph and geology. The project lies

along the eastern edqe of the Atlantic Coastal Plain Physiographis
Province. This province is underlain by sediments of Cretaceous to
Recent Aqe which become thicker in j southeastern direction from the
Fall Line. Little River Inlet lies along the central axis of a north-
west trending structural high known as the Cape Fear Arch (originally
known as the Great Carolina Ridge). This arch is thought to have begun
flexure in Late Eocene time and to have continued to rise until late
Miocene. Sediments younger than Miocene are essentially flat lying
whereas older sediments dip slightly away from the axis of the arch. In
the central part of the arch, erosion has removed most of the Tertiary
sediments exposing Paleocene to Upper Cretaceous formations below a thin
cover of late Tertiary to Recent sediments (see Plate 6).

2.07 The barrier islands, such as Bird and Waties Islands, are S
geologically very young, having been formed during Pleistocene to Recent
time. Bird Island, located upcoast of the inlet is somewhat less -"

typical of barrier islands than Waties Island, which is located down-
coast of the inlet. Bird Island has an average width of 1,000 feet and I
is low topographically, with very low, arcuate, northeast trending dune
ridges being the dominant feature. Waties Island is larger and wider
and has a more well developed typical geomorphic expression, with beach
environment, hummocky dune ridges with scrub vegetation, and a backdune

flat.

2.08 Shallow borings taken in the inlet all found similar
sands down to a depth of 25.5 feet where they were terminated. The ,
sands were generally gray, fine to coarse grained, with varying amounts
(up to 30 ) of shell fragments, occasional minor clay beds, and areas %
containing minor (less than 51') heavy minerals. The sands contained
occasional wood fragments, and were generally quite uniform in grain
size, color and texture. The sands were dense to very dense with
average blow counts (standard penetration test) above 30 and with
blows above 50 being common in the lower depths. The blows tended to
increase with depth in the shallow borings. Two deeper borings found a
lessening of density (decrease in blow count) and an increase in shell
content at a depth of about 35 feet. This was about four feet above the

0 contact with the underlying siltstone and shale. The siltstone-shale
was found to be relatively soft in the first deep boring (low blows
N=27) while this same interval in the second had very high core losses.
The 39-foot depth appears to be the depth of scour of the present inlet.

I
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I ~ ~ ~ ~ ~ ' i' m r 've J ien t s The I imestone and
-~~~~~ I i ,K ,itrn o I Pa Ieocene age.

* -- Ietor~s'ne-ntle 0 ''ii-fro ir itL'h'1 y toot or less in thick-
r Innd qeI I v hard . The we re nenera IIy f ine gra ined and

hi ~I 1 r ku -. T hi iniest -ie beds w(ere found at the point
i~ in ho~ cI (It)hr no,~ A,; noted above, the 39-foot depth

h~ I t r'(en Kcor: narly a] 1 niater'al above this
Iu 15k i K )r, ,tJ iiiir qiraiv saind s. Shoreline change studies

t~ that th ml [I I .'A-1 he in which these borings
ikt Juriniq hi 1- 0i the very recent past . All the sands above

H ci-t(-l( ept ire, of P)Oi ' :rCernt to Recent Age, most of them being 0

S oils. The material, forring the beaches in the project
1vj h (I,' B Ilica _)noa, but locally, shell fragments are

I-it 0i (),.t b,,ch(-; I thin bed of peadty clay or sand crops out
i; rn 1v- I This Ia~r is commonly covered except immediately
tiri a id is "oe re,, ',tant to eros ion than the beach sands.

I 5 ~e' at -era!1 places al1onq the beach. Soi ls in the
;R i ver I nI, t in i 1)elIonq to the Capers and Wando-coastalI beach

c t j:!", isC (C' Iddok IK ( n l(Ellrhee~)

*' Cae oic ia't ionri. Caipers, sA )ls are deep, poorly drained,
y 1,wel so () n t i il flat, and are flooded almost daily by sal t-
rt ides Tht I~ is have ve ry da rk g ray is h- brown to da rk g ray s ilIt
to) clay :curfae 1 liye-rs and gray to greenish-gray silt clay loam to

-ithsoi is. Sni 1,in this as',;ociation contain a high percentage of
'eiCiate'ri il and are not sui table for dry land agriculture.

.1Wando-coas talI beach ass ociat ion . This association con-
-i ti n, deep., excet-sivu ly to well 1-dra ined , gentl1y sloping to nearly level%

I h ic h h av e ce veIo pe-d i n t h i;i beds of sands. These soils occur as
-hi, nar s I-.- ,- area etween teWcaaw River and the ocean and

I ie up 55 arid 35 percent of this association, respectively. The
Ill I~ V pt- -c .n t i s , iade up of Lakeland, Rutledge, and Capers soils.

a'c) I,, Th ae darkssiray db-roa ine sand ur aeon
rO1and ,,ir 1'-ar ec jsivl driehand occup an longs
hc.i ,lhnd paalen thek cast just beind thed surfacdues- :rn w n iesn usi ls. Coastal beach consists of

- nl *!i~ It-,'.occu)Py incj a na-ri-ow- -.t r p. of land bordering the

I - i t it IRivtr Iln It seod imen ts . Table 1, which is a resume
i f'~' , nosthait the, grea-ter portirrn of the subsur-

r ril atI L i le'I R ive- I nIe t are poorlIy g raded f ine
_cd.W i 1,1 tht. except i or of th, miore plIas t ic so ilIs found a t

-. r te 3c K-t in r,!(igs n- No. LP- I and No. LR-l 3 (see Plate
a-i() ll th,, ,oi is, testec is as follows:

* W 0 W W_ 0 V 0 W W W W



0C

thait n ro, t caj c~

l~'ai h d i t h i TII I hc f i r' I , i

rid lp t h. In ai m)reu rt-c en t
.- t wih a mod if I ed P.ttrr i dr-e dqt-

i Rie r ( see P 1, c a I Selimcinn
- , 'n i _c channelI and , t a t Vin -, [RPI- I
ii vi n'ost Ily gray or I iqht qIray poor ly

I 15 LRi-7 and LRl- uthru

* "~1 ~)A)edof grav1 I- i'c -hell trao-
5 e a na Iy ,i I d ata art, pre--otki. i r

1 at, of ,ei rient ,ariples d id not rt-vea 1
i's t vI.oul.' ilver-sely affect water quail i ly durtli i

I t if I ~-~- TablIe 2)

:1 .1d i t i vjivt,- app roac h i nq I he- shi)r I I y e jIt
*ciut e 1 r-~ f-v, t I he hbreak i nq wajves c rea te ~i

Ira cu r rtnt Th i cur ren t i s 'lore appairen t i r t he
liIl fin t- - ilr I t carries the beach ,and , wh i ch

upni(i \tm t urbulence of the breakinq
I- I~ I t() tfie beach. The sand, which is m'oved

i- i it i ~t The term ''net i ttora (nIf
*, k, "- ,olumie of sand movi ng i n one d i -

c, l i inth oppo;i te di rect ion. A
Vi Irv rct ion of li ttoral dri ft is int

* i. BastWd on the latcest avai lable
()>r- 1 Iri ft raites for the Li tt le River

300,000 cub ic yards
it 1 200,000 cubic yards

1 100,000 c:ub ic ya rds
A 't 100,000 cubic yards

0 t i I Ie R ive r f rom 1873 to 1968 are

I Ih,. i ie three qeoloq ic formations in the
I ,'lf0 Is quifers, the Tuscaloosa, Black Creek.

C) t iIe wel wa te r aionl the Grand Straril
* eFr format ions . T he Black Creek

vc- tji'kr ra laminated clay and sand . Watt[ i ti ii ii (1h I h v 'ii noralI i zed , and cont,-iv
S vat OI-i fi1 v.A nq wel I1s i n (>(orqjt town antid
r j t r fe thIi s format ion. The Peerlef-, fcnr

I d i r !terledded with thini ()l~i f



ii>. Wters, in-- thK f jriiat ion jrc Sof t and conta iii cons iderable.
ai ar bo(na t -. The Tusc;,aloos-a rormat onf contains a great deal of

I .1 trough k..h ich w.ater cani c i rcu IatLe f reelyV and a, a resulIt i s one of
t r nidi t ive wa t,2r bear inq for-la t i ons i n the CoastalI PlIa in.

r ior i ved f rori the Tascaloo0sa for mat i (n is sof t and onlIy riodera tel y
I i Zed.

Surfa(cc vwa.ter . The Little P i vei I n l et sys teri con forms-
*irPritchard's (1955) defi ni t i on of ain u-, t ua ry as -'a semii - lcn I osed

v-tlbody of water having a f ree connec t ion with the open sea and
ini which thie seawater is ri-asurably diluted with fresh water run-

Lown salI in itv water enters the inlet area via AlIWW and despite
-ri pro-(cesses,., -,one t rat if icat ion oiccurs,. As can be seen in Table

, -iiatification was observed at station LRI-9 (see Plate 7) during an
i1976 study by the South Caroliria Marine Resources Center. It

LIJ be noted , liowevc:, tha t t h i study was conducted during a rathcr
iiv d rough t and salI i n iti s miay have been somewhat higher than

The Marinec Resources Center found pronounced oscillations
itvover a tidal cycle in Little River Inlet and as a result,

,wAiry is rega rded- as poi ki IlohalIi ne. During high tide, relatively
r eireenis ocean) ..ater is presen t throughou t the l ower port ion of
inl Ie t. In con tras)t , t hle en t ire es tuary i s occup ied by tu. b id,
i nih -co Iored wa ter of subs tan t iallIy I ower salIi n ity at l ow t ide.
Mn m ie Resource, ro..ter found that bottom salinity samples taken
1 rom, lo,,*i to higIh tide at station LRA-3 on 22 April 1976 varied
* ni'umof 23.95 parts per thousand Wooo) to a maximum of 32.97
* U Luh h ighl Iva'~iri ablIe cond it ions of sa Iin ity have a pronounced
* on the spDecies, composition of benthic communities in estuaries
i 14- Lahl. 1956; Briesch, 1976; Calder, 1976).

Tidc',. The AIWW enters Little River- about 2.4 miles
tlite "1outi~i of Little River I nlIe t. At a point one mile above the
t, the m'ean t ide rne is -4.5 to( 4.11 f,-e t and the sp r ing range

to) 5. tt (the spring t ide is. the tide -which rises highest

1 K low~est ,wher the earth, suri and m)oon are alioned). At the
Lttlc River , the rican t ide rangje is 4.14 feet and the sprinq
is 5.ufet S-r-e of the hiijh(-st obs erved storm tides in the

hrjl- y burr i crie Haize I on 15 Octobe_ r 1954. At Cherry
<.i.h, . :ouqkily n the o)cean fr )nti Hg the towin of Little River, a

r mark of near ly 1/7.0 f(ont ab~ove, -- an sea level was
1: at the, I ov-r of t ittl1 P i t,-r a t ide level of about 16. 5 fe et

* in 'A a lcvel i s'i.te to have occurred.

Waj Ic r (j Ua i t,, . Wiat-r quiality in the study area is con-
to) 1c IF' i r to qcoot'. P (-ent wa tur qua I i ty data cci I lected and

Y Ie C . tiarni n Rt-,o!.r cs Cnitert as pa rt of j con trac t w itn
KAri',y Corps n' Fiint, rs is pres,(ntv-d in Table 3. The lowest
Iu e obseirved .jas 6. 1, gi/l i i i !,i ~)water saripl e f row stat ion

6 l~__0



LRI-l. Since there is no industrial pollution in the area, pollution

proble'is ire -,ainlv related to bacterial contamination from improperly
treated dur 1utic wastes. As a result of this problem most of the area

has. hetn closed to shellfishing. In South Carolina, the Department of

Health atd Environmental Control has closed the area starting at Little 1L.-_--
Rivcr lnlt and including all of Little River as far as shellfish may

(riow, in. laiding the AIW4 to the North Carolina State line and including

part, of Dunn Sound to a point southwest of the bridge to Waties Island.

In North Carolina, the Department of Natural and Economic Resources has
,loe:t.1 the Calabash Creek area and the AIW and contiguous waters up-

strearl to just above the Sunset Beach bridge. * _

2.20 Climatology. The climate of the area is temperate and is

moderated by the nearness of the ocean and the Gulf Stream. Although

surmers are warn and humid, temperatures of WOOF or higher occur on the

aiverage of less than once a year. The mean annual temperature is about

640F. The frostfree growing season averages about 231 days. The first

freez, qeneraily occurs around the first part of November and the last

freeze near the end of March. Precipitation is well distributed through-

out th. year with an average of about 50 inches. Percentage of precipi-

t.ition Ly seasons is as follows: 182" winter; 20% spring; 41? summer;

and 21 fall. Low pressure areas moving northeast along the coast bring

heavy amounts of rain but rarely snow during the winter months. During

the late summer or fall months, hurricanes occasionally reach the South

Carolina coast. Available records indicate that over 70 storms and/or

hurricanes have struck the coast. Heavy precipitation usually occurs

with these storms, i.e., more than eight inches of rainfall associated

.with the hurricanes of September 1924 and October 1964 were recorded at

the Georgetown weather station located about 56 miles south of the

project.

2.21 Biological resources.

* 2.22 General. For the purpose of this report, biological re-

sources will be separated into distinct assemblages of plants and ani-

mals called biotic communities. In general, biotic communities may be

identified on the basis of their dominant vegetation or, in the absence

of dominant vegetation, by physiography. Nine major biotic communitis

have been determined as being present within one or two miles of the

project. These are:

Coastal fringe communities
Beach
Dune
Pine forest

Maritime shrub thicket

Coastal plain communities
Oak-Dine forest

Estuarine Cnmmuni ties
Open water
Tidal marshes
Sand and/or mud flats
Dredged material islands

13
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c i )f t 1 iot ic ceirijn i i,-describcd in the fol lowing
t '10 p inand/or 1;,t of characteri1st ic plants and

U s ('~ to coi1;pi le- these. 'Are as fol lows:

P d "o rd a~ 1l 1968, S. C. Wildlife and Mari ne9
%<rc~s On artrment 1976; Teal and Teal 1969.

r .n lI. 11)66; Rough 9 51 .

-2.-Burt ind Gro)ssenheider 1964; Palmer 1954.

r- onant 1958; Carr and Goin 1955.

F 2 c.r 1 4S; Corr and Goin 1955; American Fisheries
ie ty 1q/'C: Lupka, 1972.

~LF ~ Mo-rris 1951; Gosner 1971; Miner 1950; S. C.
Wildlife and Marine Resources Department 1976.

-i ,h . Bcoach comriuni ties in the area are found along
tn -rh(,e t of !ne inlet and Waties Island to the southwest.

icomprised cf a dry berm zone located beyond the
,;trtldal zone that is alternately covered and
t n , 6 -)d a subtidal zone that occurs below the low

.-njk ;ea..'a rd, iina wi th the ocean su rf . Beaches, in
scriq coru itie tha t serve as trans it ionalI areas

.oran,' ipland terrestrial communities.

lic acncrvn.urity i a harsti environment characterized
* <PCa n Or~ fi trs physicalI cnivi ronmental parameters. This
lirk] wl' rie of the upper surface layers. Vascular plants are

1,rc- these( co jfnt tieu- primari ly because of instabilIi ty
rrihipti s-al ini ty, and ext rem-e f luctuation of moisture.

of Car ibbean and European plants carried by the Gulf0
'i~dup on tfhn tCoach fol low-ing the passaqe of

the be-ach are stint ified by wind and wave energy
r)P, r t. C 10 s i Z' irni ') ' ctimposed oif

i q iar t;arjs arid Tho II s and shell fragments.

S in' r a~ iare t! prod br n-int faunal1 organi iss
ir 7 Ionan , t 1 I vt hen,,a th the sand surface where

in>,i-enS.heavy v reda t ; -nr, and wi de flIuc-
* . * .a 1r ioo 'V. ,oh rini (trous, environmental

*~u 1. 1 , nIc 'aat ed f or su rv ivalI . A 0
' .~ ii it c or f1rpos it feeders. -

r 1 v ilhe re t he re i - a

i f* I t ' , t in by thte t ide s or

W - 1 W 1PacI



,t velv f'w ,-,pocies inhabit sandy beaches, but tho-'t,
')tur in large numbers. Consequently, high ,nergy

,t tr o'i being biological deserts, and together with the

I)-. I itt, t f 1n, they ILct )s extLensive food-filtering systems (Riedl afid
- " I, T'.'pical beach inhabitants are beach fleas and ghost

., h,.mh ,,r-i; Florida conquifnas, mole crabs and various i

fr r 'l r '", r Ihe hea h intert idal zone and blue crabs, horsecshoe
i th irl.! .d lar', aInd nurLirous clams and qastropod mol lusk in the

ht' ,lh ,b , Jii reasI In addit ion, several species of fish are commonly

.. i-ervd in the surf zone along the beach, many of which are of impor-
taacce to t. sport and commercial fisheries of the state. The Atlantic
silv,:rsdi (, hay anchovy, Florida pompano, Gulf Kingfish, striped mullet,

,uu il .i lv,:rid'. striped killifish, striped anchovy, permit, bluefish,
rJ d ru-, -ind planehead fi lefish are the most commo'. These species art,
alsn cons .r,,t Lo h. part of the open water commun ty discussed in

.11 -) .4
? The bhtach zone is also utilized by many species of shore-
ir' r ;.-,iin; and feeding. Species commonly observed are the Amer-
rca;,.:i'r plover',, willet, sandpipers, lesser and greater

,I Iv..L,-.. , I>, anJ te rns. Atlantic loggerhead sea turtles utilize

' u ht , ti b.ches for nesting purposes during the summer months.

<."-9 II April 1976, the S. C. Wildlife and Marine Resources
n',) l t, .n (SCWMrD) under a contract with the U. S. Army, Corps of Engi-

,111Cd , l d ,tudies of the macroinvertebrate communities in the

pr , c v .I . it', including those in the intertidal beach zone. SamIples

int,'rtidal rfacrofauna on Waties Island and Bird Island adjacent
t , theii t,,t %,.er, col lected at stations located at high tide, mid-tide

11nd I cI i d,, il levcIs along a transect (Plate 7) on each of the two

Iw •Cht.,. AnalIsis of these samples by SCWMRD showed that the existing
c.-runtls ire e typical of those found along high energy beaches. Both
p, riChnss and diversity of benthic invertebrates were low. As
,hO n in Table 4, haustoriid amphipods and the coquina clam, Donax
variabi l is, accounted for 98.4 '" of the macrofauna observed on Waties

1(n hb.,ch, and 85.8 on Bird Island beach. In each case, substan-
t i 1 1/ Cf-,.-mr i,'tividuals and species were found at high tide than at mid

, .- t i , ,

. "i Dune. Dune,, are, located landward and run parallel to
,.h .', ' i. They are composed of drifting sand and their heiqht

, ' . . ...',.'W i determined by wind direction and intensity.
i i ari capable of tolerating the harsh environment of

I ru; t,' A,, A r'.,u1t, vegletative cover is usually sparse and

, , i i ly of '-ilt-tolerant perennial grasses. Typical

thi t 1, , atwach orach, bitter panic grass,

. .at , ,ind broonisedges. All of these plants

.. t in fux of rnutrients because leaching in the dune

in , ;i .t_ i , ,e, ll of the above species derive
:- it t i.L1,1t ' ,i t .r at ached to the sands and precipi-

it'v- :d t fheir base, the plants increase tho

•*-.I
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BirJs (cont i rued)

Brown Thrasher Fish Crow

Gray Catbird Indigo Bunting
Common Yellowthroat Seaside Sparrow L--
White-throated Sparrow

Marma 1

Eastern Cottontail Cotton Mouse
Raccoon White-tailed deer S i

Reptiles and Amphibians

Northern Black Racer South Toad
Six-lined Racerunner Fowler's Toad

2.35 Pine forest. The pine forest community occurs landward |

of the maritime shrub community on Waties Island. The pine forest
differ- dramatically from the dunes in both physical conditions and
living organisms. The relatively cooler, moi-t, organic soils support
plants which prefer mesic conditions. The dominant species, slash pi t,,

was first introduced to the island in 1950 after hurricane Hazel had

destroyed the then dominant loblolly pines. Other trees found in the 0
pine forest are red maple, red cedar, sweet gun, red bay, sugarberry,

swamp willow, and black cherry. Common vines include sand bamboo,
saw qreenbrier, yellow jessamine, dewberry, catbrier and poison ivy.
There are also several open areas in the pine forest on the northern
portion of the island where sand dunes up to 15 feet in height are
found. These dunes support vegetation similar to that found alonq th

beach and were formed when cover vegetation was removed from the islan!

after hurricane Hazel. Before the slash pine became sufficiently
established to provide cover, shifting sand from the beach and the opt.r

dunes along the oceanfront was swept inland toward the marsh where it

accumulated to form the dunes.

2.36 Birds are the most conspicuous faunal inhabitants of
the pine forest. This is particularly true during the spring and fali

when numerous migratory species are present. Representative vertebr.tt
specie, found in these communities in the project area are as follows :

Birds S

Red-tailed hawk Flicker
Red-shouldered hawk Yellow-throated vireo
Mourning dove Red-eyed vireo
Yellow-bellied sapsucker Parula warbler
RP,-bellied woodpecker Myrtle warbler

Pileated woodpecker Yellowthroat
Blue Jay Red-winged blackbird
Carolina wren Boat-tailed grackle
Mock i nqb i rd Cardinal
, y catbird Indigo bunting

17
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Bi ir-1 (continued)

Br,)w n thrasher Rufus-sided towhee

R bhin White-throated sparrow.. Ce~da r wa xw in g ..

Mamma I s

Virginia opossum Cotton rat
Gray fox White-tailed deer
Gray squirrel Marsh rabbit
Raccoon Rice rat

Reptiles and Amphibians

Green anole Scarlet snake
Eastern glass lizard Yellow rat snake
Southern five-lined skink Southern toad
Eastern coachwhip Oak toad
Rough green snake Green treefrog
Scarlet kingsnake Squirrel treefrog
Southern copperhead

IOk-pine forest. The oak-pine forest communities occupy
r hiJher sites and are generally found a short distance inland of the
FIct. Soils in these areas are excessively well drained and are sub-
i .t t0 severe leaching. A thin layer of leaves and pine needles and

is often intermittently present on the ground surface. Live oak,
I .iit.r oak, and loblolly pine are the dominant tree species in these
* yi unities. The short tree or shrub region generally is a mixture of
turkey oak, overcup oak, scrubby post oak, blackjack oak, and wax
-vrtle. Other trees present in this association are dogwood, magnolia,
' I ck vil loi, nockernut hickory, yellow poplar, and sweetgum. The
i.rst.,ry includes such species as wild black cherry, sassafras, per-

i-rlon, various blueberries, laurel cherry, and herbs such as wiregrass,
..ed I, i denrod, aster, partridge berry, Spanish moss, mistletoe,

;,,n ivy, and catbrier. Animal species found in this association

.. pr's hawk Blue jay
r- t3i 1 ed hawk Common crow
Turkey vulture Fish crow
Black vulture Carolina chickadee

_ B, bwhite Brown-headed nuthatch
Mirriinq dove Mockingbird

Screwch owl Eastern bluebird
Chuck-will' widow Loggerhead shrike
Common flicker Pine warbler
Pd-headed woodpecker Yellow-throated warbler

0 E,)tf-rn kingbird Summer tanager
Eo~ter, phoebe Rufus-sided towhee

18
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Mamma 1 s

Virginia opossum Eastern gray squirrel
Least shrew Eastern fox squirrel
Eastern mole Gray fox .

Eastern cottontail Striped skunk
Southern flying squirrel White-tailed deer
Raccoon

Reptiles and Amphibians

Northern fence lizard Southern crowned snake
Six-lined racerunner Eastern diamondback rattlesnake

skink Oak toad
Eastern slender glass lizard Pine wocds treefrog
Eastern hognose snake Barking creefrog
Eastern coachwhip Carolina gopher frog

2.38 Open water. The open water community, as defined here,
includes all marine and estuarine waters toget! r with all underlying
bottoms below the intertidal zone. The open water biota includes the
plankton and nekton inhabiting the water column and the benthos living
on or in the substrata.

2.39 The plankton is mainly composed of unicellular algae,
larval stages of many fish and invertebrates and the adult stages of

several microscopic invertebrates. Adult stages of several macroin-
vertebrates such as jellyfish (Chrysaora, Cyanea, Stomolophus,
Rhopilema,) and comb-jellies (Mnemiopsis) which are carried by current
and tides are also an important part of the plankton community.

2.40 Nekton. Fish are the principal nektonic species althouqh
some crustaceans such as portunid crabs, penaeid shrimp, and some molluO->,
such as the squid spend at least a portion of their life as nekton. A
number of the fish species including many of importance to the sport and
commercial fishery are considered to be estuarine dependent and utilize
the coastal estuaries for at least a portion of their life cycle.

2.41 Benthos. The benthic environment includes a number of
communities correlated largely with substratun type. Multicellular
green, red, and brown algae, and unicellular algae (especially diatoms),
are the primary producers within the photic zone of the benthic en-
vironment.

2.42 The benthic fauna is divided into two groups: epifauna,
living on the substratum; and infauna, living within the substratum.
Infaunal communities are dominated by a great diversity of burrowing and
tube dwelling crustaceans (e.g. amphipods), polychaete worms, and by
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L u, rowinq bivalve riol lusks. Somc infaunal invertebrates, especially
the crustaceans, are capable of a high degree of lateral mobility, -

'1t the rajority are essentially sedentary. The infauna is, with rare
JALltion, cor) prised of filter and detritus feedinq invertebrates.

2.43 The epifauna contains a diversity of animal groups .
issociated with a diverse flora. Hard substrata, such as rocks, shell
and gravel surfaces, and artificial surfaces, such as pilings, wrecks, L- S
af'd weirs support a rich assortment of attached plants and inverte-
rat-.> Typically, these communities contain red, green, and brown

,lgae, barnacles, attached bivalves, anemones, corals, sea fans, bry-
r,'oans, tunicates, sponges, and foraminiferans. The communities formed
)v these attached organisms host a number of both transient and per-
'-.nent fish species, and motile invertebrates, including gastropod S
!,,llusks, starfish, sea urchins, crabs, and shrimp. Attached epifaunal
invertebrates are principally filter and detritus feeders, but some of
tt- more moti le organisms are carnivores.

The epifauna and flora of muddy and sandy bottoms tend to
Srch lower in diversity, and most inhabitants are microscopic. These S
Ur t aces are unsuitable for attachment by sessile invertebrates. In

,:dition, sand bottoms such as those found in the inlet are depositional
jil the continual rain of sediment quickly buries attached animals.
Thus, these substrata support diatoms, other unicellular algae, pro-
-tifans, and attached multicellular algae. Invertebrates primarily
include motile deposit feeders, such as polychaete worms, sea cucumbers, ]
arid sand dollars. Some fish and crabs also graze on the bottom. At-
tached organisms are restricted largely to the occasional bit of shell
or small rock lying on the surface. The development of oyster reefs on
r uddy intertidal bottoms, for example, is dependent on the presence of
bits of shell or rock for initial larval attachment.

2.45 Benthic macroinvertebrate studies. The most extensive
,tudy of the benthic macroinvertebrate communities in the project area
was recently completed by the South Carolina Wildlife and Marine Re-
sources Department under the previously discussed contract with the
Corps of Engineers. Field samples for this study were collected at 20
stat ions within the Little River system (Plate 2) during the period 19- ]
* 2 April 1976. Sampling equipment utilized included a modified Petersen
arab sampler and a modified oyster dredge. Station depths are shown in
the following text table. A discussion of the findings of this study is
:,re<,ented in the following paragraphs.

Station Depth (Feet) Station Depth (Feet)

LRI-I 14.8 LRE-2 11.5
LR -2 9.8 LRE-3 9.8
LRI-3 14.8 LRA-I 16.4
LRI-4 13.1 LRA-2 8.2 0
LRI-5 16.4 LRA-3 4.9
LRI-6 21.3 LRA-4 4.9
LRI-7 18.1 LRA-5 13.1
LP-8 11.5 LRA-6 14.8
LRI-9 13.1 LRA-7 11.5
LR[-1 19.7 LRA-8 6.6 . S
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L cdriu'. uarneum and Sertularia stookeyi (hydroids). Short-term

I,-a: ions in -,alin ity are known to have a greater impact on the epi fauna
tar on the intauna (Sanders, Manqelsdorf, and Hampson, 1965). They
:• .,i:i trated that salinity in a poikilohaline estuary is much more stable
!i the sediments than in the overlying water column, and that the epi- _ ;

,ii Is therefore subjected to gr(ater physiological stress than the

Adjacent waterways. In addition to the nine stations in

I1,, inner channel, eight others were occupied in adjacent waterways of
!t tlV River Inlet. Polychaetes were the dominant infaunal animals at ,

ilI )f these stations (Table 9). A large number of live oysters, along
th ty/ical brackish water oyster associates, were collected at station
i-1 in the intracoastal waterway. The ep-fauna was substantially

":ter reuresented at stations LRA-7 and LRA-8 in Bonaparte Creek than

invwhere else in the inlet (Table 10). A number of Euryhaline Marine I
..,,i (those tolerating salinities from above 30 o/oo to a minimum of

iC. ,,/oo) were present, suggesting that this creek has polyhaline salin-
,*it. and probably less-pronounced oscillations in salinity compared

H;t- other areas studied in the inlet. Live oysters were common at
, tw-) stations, but shells in the creek were heavily infested with

. i -i ,ponges, and several oredatory gastrraods were collected. The

.. ,.,t siPecies in samples from stations in ad acent waterways were o
wli:. at stations LRA-3, LRA-5, and LRA-6; bottom type at each of

. tations was predominantly sandy with little shell or other firm
tl )'' t r'I t e .

SOyster reefs. Intertidal oyster reefs within 0.5 miles
tht. centerline of the proposed channel were surveyed and charted l

-.ir-. th, S. C. Wildlife and Marine Resources Department study (see
Sto (93. This included shoreline reefs along tidal creeks and isolated
... located in shoal and flat areas. The total acreage of intertidal

. ..,ithin the rea surveyed was limited, amounting to about 2.48
S,*,. Approximately 1.84 acres of the total were shoreline reefs,

ni,-kuding 0.904 acres having heavy coverage, 0.742 acres of medium S
,,.,,raqe, and 0.193 acres of light coverage by living oysters. In-
;,i dal reefs (beds) totaled only 0.638 acres, including 0.586 acres of

, coverage, 0.025 acres of medium coverage, and 0.267 acres of light
r],- No significant reefs of subtidal oysters were found in the

. I., River Inlet study area.

Clam resources. Approxmately 37 acres of bottoms con-
!iJq hard clams were located during the Marine Resources study (see
! t' 10). These were found in both intertidal and subtidal areas
ithin Little River and its tributary creeks. Bottoms containing hard

totaled 12 acres in Dunn Sound Creek, 7.4 acres in Horse Ford
, 9 acres in Sheephead Creek, and 8.21 acres in Little River. 0

Other animals in the open water community. The open
*rr .tYr'unity is also utilized by waterfowl and shorebirdspartic-

i -in, the winter months. Many waterfowl are surface fecders and
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Jabblers, 3nd are commonly found along the shallow water zones where
they fed on submerged or emergent vegetation. Other vertebrates (i.e.

mammals, reptiles, and amphibians) are poorly represented in the open
water community. Many of these are semi-aquatic and, thus, are tem-

porary residents of the community. The following is a list of typical -

floral and faunal inhabitants, with the exception of benthic macroin-

vertebrates) which are listed in Tables 5 through 10, of communities

associated with open water habitats:

Plankton

Diatoms Comb-jellies
Dinoflagellates Cryptophytes
Chlorophytes Xanthophytes
Jelly fish Copepods
Arrow worms

Animals with Planktonic Larval Stages

Fish Echinoderms
Crabs Jelly fish
Barnacles Comb jellies
Mollusks Copepods

Polychaete worms

Nekton

Amphipods Silver perch

Isopods Star drum
Portunid crabs Spot

SQ' i d Atlantic croaker

Alewife Bluefish

Atlantic menhaden Spotted seatrout
Gizzard shad Weakfish

Bay anchovy Red drum
Mummichog Striped mullet

Striped killifish Summer flounder
Rainwater killifish Tidewater silverside
Sheepshead Atlantic silverside

Little tunny Pinfish
Spadefish Atlantic needlefish
Toadfish Naked goby

Whiffs Crevalle jack
Pigfish Spanish mackerel

Tonguefish Black drum

0 Shrimps Striped bass

Birds

Common loon Ring-billed gull

Brown pelican Herring gull
Double-crested cormorant Black skimmer
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*:' t in uL-f !

0, I Royal tern

'~r.qafer Least tern
, j ui 1 Belted kingfisher -

Ruddy duck

t tt -, J~ dolphin

'ird Amph hi ans

I , 1 c l .ioqgerhead turtle

Ai .. itck terrapin

Jal !a rsh. The tidal marshes of the Little River Inlet
Irm. n 'st, n a-(, classified as salt marshes since their plant cor-
.; i -,c- l li refiects the strong marine influence on this region.
1 )i( ,tud'!, the S. C. Wildlife and Marine Resources Department
..,ntrict to the U. S. Army, Corps of Engineers inventoried the

- L; nd /,gctation of the Little River Inlet area (see Plate 11). A
j, ion of the pertinent aspects of this study is presented in the

I ,w-i nq pa ra,3 raphs..

For the purposes of this study, the salt marshes of
, PRivt-r Inlet were separated into two major zones based on tidal

•.-vition rld vegetative composition: (1) low marsh and (2) high marsh.
" reulrly flooded low marsh extends from a point slightly above the

r, I.., watr r mark to the approximate mean high water level, while the

,h ',arsh occurs above this zone in an area which is flooded only at
o,,qijJlar intervals by higher than average tides, i.e., spring and storm

I- . This difference in tidal elevation and related physical condi-

.. , submiergence and exposure, soil salinity, etc.) is evidenced
in, onvious change in plant community composition between these two

;, mnes. A list of plant species observed during the Marine Re-
S.... Uiviion's study is presented in Table 11. Table 12 outlines

);ant compos;ition, dominant vegetation, and approximate elevation at
* 7!l marsh stations surveyed during the study. Station locations
. '/I. I

fhe Little River Inlet system contains about 1,050 acres
i hr,,lhand. Of this amount, about 900 acres or 85 percent of

i is, low marsih acreage dominated by a single plant species,
. c,,rdrar. Lacking formidable competitors, this plant dominates

, ,1l :'orsh where it attains heights of six feet or more along

High rmarsh covers about 150 acres or 15 percent of the

ti!.,nd acreaqe. In contrast to the monotypic low marsh, plant
Of the high marsh is more varied, with several halophytes
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) .indanc: glasswort, sea lavendar,
it ,), and "alt marsh bulrush, as well as a
.t rJkr.1m As the high marsh approaches the

SWWIr ,r r tla t-, ter the community: salt marsh S
I 'ldcnr 0, hL3ck needlerush, high tide bush, sea

1. t vrtlto, at-. broomsedge. This upper high marsh
t , -1 hay cordgrass and saltgrass, while sead

, nJ -. t t"arsh bulrush are also quite abundant.

• -.quare ar,. Ilcally abundant in the marshes near the
I ,' . -<'ciated with frcsh~ater inflow of Little River.

f.. ties have been well documented in tci,,,s of
• ;, ',r,> i ty, ind iriportance to the marine system (and
S- o ;ht, i vportarct, of these marsh communities in-
, . prV',,ctivity of the marsh itself and its function

S[,,t ,. detritus deposited each year when the
f ' ,, provides a food base upon which the es-

yr iv. Th., dense plant growth in the marsh provides
Ia.. w eri-s -f birds, aquatic and semi-aquatic mae-

:. .'Kibirn. Substrates in these communities are
.0 i l W foraririferans, nematodes, annelids, arthro-

Z_ - ucr as the salt marsh snail, marsh periwinkle, ribbed muscle,
and crustaceans such as the penaeid shrimps, sand fiddler,

'. , .lj rabs. The marsh community provides a nursery ground
i ),;: iercial marine organisms of the state; white and brown
' Ma. rsh creeks also serve as spawing and nursery grotir~l-

(.rcial and sport fishes and shellfishes, in addition to
ANli h growinq areas.

Iri ,uqhout these marsh communities numerous shorebirds,
. ons, and egrets will be found. Birds such as

... 'r and sandpipers thrive on the benthic invertebrate
"0r ". )n n the shoreline and on open flats. In the open water

nities, waterfowl will be found feeding on vege-
1 , rine fishes and free swimming invertebrates. Another

" nr i, the clapper rail, a permanent resident of these
r,)ns ard eqrets feed on fish, invertebrates, reptiles,
-,~'~ll arimals in the marsh. They also are found nesting -

@ irinq the summer months. Many gulls will be found the
I .Ing these comr unities for resting and scavenging.

* t the red-winged blackbird, common and boat-tailed
,,, ro. and warblers will be found nesting and feeding on

',,r,. Brds of prey such as the osprey and marsh hawk
'. i -itilizinq the,. communities to some degree.

S .,, If the marshes typically include the raccoon,
.. ,s<m and arsh rabbit. The raccoon and opossum are

, i, .fnt ( porturnitic feeders. The otter thrives on
. f hil , the ric- rat and marsh rabbit are herbivores.

, ....r :.0 ',irh as the bobcat and fox will visit these
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.,. ,,)a i rea, . Di i,-a1 areas used tor dIp , (, I

-a r ' ia ntt narnce f hi. AIWW and eme-r(jen(y i i
n c hI lu'! I )ii ) r epr a )bout 57 a, re , . IL- l

t s thait ,-,re pr," r t on these ,ites prior to Jis , I
1it t.ei, Upon rt-vtqttat ion, these areas usually cont,

Wfllm rl i t-, that ore imi lar in appearance ard , pusri
. ' iih ','ural l oc, ur ii the surrounding environpeit
r.1! al '--1,,,a areas in he Lit tle River Inlet syst, ,

Sth 5,t) th c(ord(ras , qlasswort, st-a lavt'nd-r ,

- d< '-v ,''i:art r, o × yrt , coaLstal LJ-dar, -iid td 1;,i

t"i ' coionly observcd in these areas include black sb- PLm, Lr
3 . , r" -catchurs, erns, qulls, herons, egrets, several spat,-
S.. _oo il , and r(iJer] t s

Sport and commercial fisheries. The Little River Inlet
a. sinificant contributor to the economy of the adjacent

.)t , n North and South Carolina in terms of recreational and coo-
EJ. i ,!i h, ris. There are eight marinas and numerous private doc -

. in the vicinity of Little River Inlet. Personal pleasure craft
I-tJ at the inlet include about 310 outboards, 230 inboards, 100

i u, id 30 sailboats. In addition, there are many transient b(,at
.l into the area for day use. These boats are used for fishing,
,r ng, thrii'iping, oystering, water skiing, and pleasure riding.

T . i lre 16 party and charter fishing boats utilizing the inlet in
'rn 1976. Fourteen of these boats work out of the village of Little

"iv.- and two work out of Calabash, North Carolina. Common salt water
,'ve I ish caught in inshore waters by the small boat and surf fisheren
irilude such species as spot, seatrout, black and red drum, flounder,
kinqfish, pompano, black sea bass, croaker and Spanish mackerel.

Commercial fishing vessels operating out of Little Riv-'.
l,)1,.t as of March 1976 include three boats based at Seaside Landing,
lur at Bonaparte Landing, thirteen at Calabash, North Carolina, and
iv(, at the Hurricane Marina in Little River, South Carolina. Available
il i in annual commercial fishery landings are presented in Table 13.

D0-ta presented in this cable were compiled from the records of liscense.
S , 'c-,lers by the Department of Commerce in cooperation with the S. C.
i ' and Marine Resources Department and N. C. Department of Natural

V i ic Resources. As shown in Table 13, the major commercial
, larided in the area are mullet, spot, sea bass, thread herring,

r ,hrimp, and oysters.

Recreation. Little River Inlet is located on the nor-
.,'i of what is known as the Grand Strand, South Carolina's most

'OU Iir vacation area. The ''Strand'', famous for its gently sloping-fi:.
.i ti , ,and baches, is a 50-mile seashore vacation land and recreation'i

In liddition to its famous beaches, the Strand offers abundant
* -. 'i tel, and camping areas, 13 ocean fishing piers, numerous
, v.,Ji,)nship golf courses, miniature golf courses, amusement parks,,,a.

tte parks,, Huntington Beach State Park and Myrtle Beach Statv
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.' I t. i, rv'o to rd er the islan I vi ith ,

,it f -., v r' I [ ;, I -aye r The < i tc apt. ir.

t ," . ,t . I '5 r I(onq , t me te rs w i i i, ,i .

"ette r 1 . cd r; .- , .s.ereJ i t h a layer ot silel I UD to 4U

en t " . ,r ,li p 1 aces cons is tinq of fine ashes and 4

,: , .-. o . .1 i p rt i m ,t tht rit)und . A few long bones and _.. 0
t .h I ltr, rac oorn t urt l , and al 1 igator were found

ttI, firip irs"s. Artifacts consisting of potsherds,
"i thi r Ij A lont tool , aind orktJ shells were concentrated in the

lower i ,. -1n) r II e r 'f th ],h I] layer. The archeological material

txcava L ,i n t !h,. -,it,. ;laces it in the cultural per;od of late Wil-

'i on - t i in . avanrah lphas and an approximate date of 500-1000 0

A . D.

2.73 Econo-ic indicators. The standard indicators and others

found to h,. related to the Littl, River Inlet area are keyed to the

State o Nor i C i r ina, State of South Carol ina, and U. S. Department

of GCorm:'rce , Bureau if Econoric Analysis (BEA) Economic Area Numbers 24 S

and 30. Thcse economic sreas have been delineated by the BEA and the

Economic ieesetarch Service (ERS) , Department of Agriculture, who have

made national ar area economic projections to 2020 for the Water Re-
source> C)urcil. The Series E projections dated April, 1974 have been

adciopted a, the current appraisal of the long-range national trends for

planning purpos-s. These projections are designated as "OBERS Projec- 0

tions. BEA Arca 0214 consists of eleven North Carolina counties:

Brunswick, Columhus, New Hanover, Pender, Duplin, Onslow, Jones, Lenoir,

Craven, Carteret, and Pamlico. BEA Area 030 consists of nine South

Carolina count ies: ienrgetown. Horry, Marion, Williamsburg, Dillon,

Florence, Darlington, Chesterfield, and Marlboro. Projections for

progressively smaller areas were made with regard to their expected 0

performance relative to the larger areas of which they are a part.

Projections have been made to the year 2020.

2.74 Population. According to the 1970 U. S. Census of Popu-

lation, the 1970 population of the State of South Carolina was 2,590,516,

an increase of 8.7 percent over its 1960 population and a decrease from 0

the 12.5 percent increase registered during the 1950-1960 decade. The

1970 populat ion nf North Carolina was 5,082,059, an increase of 11.5

percent over its 1960 population and a decrease from the 12.2 percenL

increase registered durinq the period 1950-1960. Horry County had a
1970 population ()t 69,992, an increase of 2.6 percent over a 1960

population of 68,247. Brunswic- County had a 1970 population of 24,223,

an increase of 19.5 percent ovr :he 1960 population of 20,273

2.75 Employrient. The average annual employment in South

Carolina t Italed 1,053,000 in 1973 with about 4. 1 percent of the labor

f rrce uneiployn,. (S. C. E',ployricnt Security Commission, 1975). About

375,200 per,,ns )r 36 percent were employed in manufacturing; 171,700 or

16 in rovr-nrient 171,500 or 16 in wholesale and retail trade; 110,200

)r 11 in ,nrce., ard 7 in contract construct ion. The remainder were

ni thr sel f-nriploynd or in lr:ricLul ture, forestry, and fisheries; mininq;

t ratni-prt t ion, coreriun icat ion, and public utilities; and finance, in-

,urance, an! r,,il -e tat, . Ave raq annual employment in Horry County in

9 1
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amuse-iont and ,-creation services is found throughout th? smaller
economic area,,. After 1980 annual growth rates are exptcted to decline
with all econo-iic areas showing less than one percent growth for each _
10-year period.

2.81 Whi Ic employment (irowth in amusement and recreation
services is expected to be ',inol in the years to come, the growth of
earninqs from these services is expected to have a brighter future.
These earnings in the United States are projected at an annual growth
rate of about three precent while employment for the same area was
projected at less than one percent. The difference in the rates in BEA
Areas 024 and 030 is three percent for earnings and 0.2 percent for
employment.

2.82 Transportation. The area has a fair transportation
syster,. icoj highways make it accessible from all directions. U. S.
Highway 17, which parallels the ocean front along the entire area,
connects all northern and southern points. U. S. Highways 378, 501 and
521 and S. C. Highway 9 provide connections to west, mid-west, southwest
and northern localities. A multi-lane expressway from Florence to
Myrtle Bteach was recently opened. It is served, for freight service
only, b the Seaboard Coast Line Railroad. The AIWW, with a 12-foot
depth, traverses the Atlantic coast and is traveled by many pleasure
boats as well as by freight barges. The AIWW and Little River provide
the only public access to the inlet. There is a Myrtle Beach - North
Myrtle Beach municipal airport, with a 6 ,000-foot runway but no tower
facilities, ser.,ed by Piedmont Airlines. Smaller fields are those
servinq Lris and Tabor City (jointly), and the Horry County airport at
Conway. Bus service is provided by Trailways and Greyhound.

2.83 Future en ironmental setting without the project. Popu-
lation centers are expected to expand to accommodate a growing popula-
tion and nay, industries. This expansion will be achieved at the expense
of undeveloped lands. Acreage currently devoted to cropland and forestry
will continue to decrease as lands of this type yield to the pressures
of urban development. The poDulation in BEA Economic Areas 024 and

0 030 in 1970 was 884,488 or about 11' of the total population of the
States of North and South Carolina. This represents a 4 increase in
population ove r 1960 for the two BEA Economic Areas and a 13' increase
for the two states as compared to a 13: increase for the United States
as a whole. Projections indicate that state populations will increase
at an average annual rate of about I as compared to about 0.5 for the

0 two BEA Economic Areas through the year 2020. The labor force for BEA
Areas fl24 and 030 was about 381 of its population in 1970, compared to
40' for the two states. These ratios are expected to continue through
2020. The. annual growth rate fo~r personal per capita income from BEA
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the ietties would provide substrate for epifaunal assemblages and ben-

thic algae, both of which are very limited in the entrance channel area
at the present time.

4.08 The lower halt of the inner channel is currently domi-
nated by sand-dwelling haustoriid amphipods. If the area remains sandy

after completion of the navigation project, these animals should rapidly

recolonize the area and community structure should remain essentially

the same. If conditions are altered so that the substrate becomes
shelly or muddy, it is likely that benthic assemblages would become

dominated by polychaetes. The upper half of the inner channel and all

of the stations sampled in adjacent waterways were dominated by poly-
chaetes. With the exception of LRA-3, LRA-5, and LRA-7 (see Plate 7).

the bottom at these stations was shelly. No dredging appears necessary
at any of these locations and little if any impact on the benthos is

anticipated.

4.09 As a result of the findings of the above study, it is

expected that the disruption or destruction of benthic invertebrates
would be a short-term impact as recolonization by organisms disturbed by

the cutterhead and recruitment from adjacent areas would begin almost
immediately after dredging is completed. The suitability of newly

dredged areas for recolonization would or course, be dependent on the

interaction of factors such as bottom topography, bottom substrates and
habitats, water velocity and current patterns, and future sediment

distribution patterns. However, since the composition of bottom sedi-

ments is not expected to change appreciably as a result of the proposed

dredging it is expected that the populations which eventually become

established would be similar to those presently found in deeper channel
areas. Due to the continual movement of sand into the deposition basins,

numbers and species of benthic organisms inhabiting these areas after
construction is completed would probably be low.

4.10 Fish. Available dta indicate that fish populations, un-

like benthic invertebrates which are relatively immobile and may undergo

population reductions that may be locally severe, are less likely to be

adversely affected by dredging operations. For example, Stickney (1973)
in his study of the Atlantic Intracoastal Waterway in Georgia found no
indication of fishes being killed during dredging operations. In some

areas, dredging could be considered to be beneficial to certain species

of fish, especially those which prey on the larger benthic organisms.

As a dredge works its way along a channel, benthic animals which would

normally be buried in the sediments are dislodged and become susceptible
to predation. This sudden availability of food quite often results in

higher than normal concentrations of fishes near the dredge. A similar

situation would occur in beach disposal areas. As organisms are dis-
lodged from sandy sediments being deposited or the beach, they become

subject to predation by fishes inhabiting the surf zone.
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4.11 Although it would appear that fish are relatively un-

affected by dredging, there has been some concern recently over the

possible effects of increased turbidities and siltation generally
associated with dredging. As a dredge moves along the channel, it
invariably creates some type of turbidity plume, the size of which will

vary considerably depending on the type of sediment being dredged,

strength of currents and other factors. The magnitude of the impact of

these suspended particles on fishes will, in most cases, be dependent on

the concentration, composition, absorbed minerals or toxins and the
tolerance of particular species. In general, bottom-dwelling species
are the most tolerant of suspended solids, filter feeders are most

sensitive and juvenile forms are more sensitive than adults. Under
normal circumstances, fish can generally avoid turbid waters and have

the ability to clear gill membranes of accumulated silt upon entering
undisturbed water (Sherk and Cronin, 1970). However, not all species

are equally susceptible to suspended solids and different suspended

solids vary in their effect. As a general rule, it has been found that

fish can tolerate high turbidities except when they are accompanied by
low levels of dissolved oxygen, acids, alkalies, or other substances

which interfere with respiration, injure gills or prevent their normal

function, and they are quite capable of leaving the immediate dredging

area.

4.12 Due to the sandy nature of the substrate in areas to be

dredged, turbidity plumes created by the dredge cutterhead would pri-
marily be restricted to the immediate dredging area. Fish species which

would have the highest probability of being affected are the filter

feeders (primarily menhaden, herring, and shad) and juvenile forms.

Estimates of the relative abundance of these species in the area at any

given time varies so that it is not practical to attempt a quantitative
determination of the impact on these species. In addition, some larval

fishes may be destroyed as a result of the mechanical action of the
dredge cutterhead. However, based on research which has been accom-

plished in other areas and available information on the effects of

current dredging practices in the area, it is felt that any impact
resulting from the proposed dredging would be of a short-term, localized

nature and would not significantly affect the fish stocks in the Little
River Inlet system. Similar temporary adverse and beneficial impacts

would occur during periodic maintenance dredging but would be of a

lessened nature due to the lesser amounts of material involved.

4.13 The construction of the jetties would provide substrate

for new epifaunal communities of invertebrates and provide habitat for

numerous fish species. The combination of a deepened channel flanked by

two jetties will concentrate fish food organisms and thereby attract

large numbers of marine sport fishes. A jetty related sport fishery

would develop shortly after the project is completed and the fishing

walkway on the south jetty, if constructed, would provide access to
this newly developed fishery by land-based fishermen. Fish species

which would be available to anglers on the jetty during various times of

the year are sheepshead, black drum, red drum, flounder, bluefish,

seatrout, croaker, spot, and whiting.
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. . c , i f ,brv jre . The ro . t t t ' r. ' tt , p l-
1 tr aiv~. , lv . f . t no t h, J ruc , va I uat) Ie commt,r; ii I si i I ie -

Sutry. 1, is i cusned in Scct ion 11 .26 and shown i n A )p nd i, A, the -.
c rr'e 1 f -,hi i ,nu t r u would b fe it 1:rof: the pro rJct

- B, ch , r'lun i t. As discuss d in Sect or i .0, al l ,)a

, e ,v j tiiv 1 " t t i -3l dredginq op r.,rations wld i u',d t t
hj n.d flour i.h-oert ir,,! F t m ;struct ion of satid di ke . rqan i s sn inh.bit i riq

r -J t ,h '" I Zo , w,'U u be covered as nateu jl is; pUc:1 ye tl ) Ih. h-.
h. W,. r, -,s Iierd i n tern,s of numbers of organ i son which may be

ro,/ t he short-term dverse impact would be nigni f i -

. . tio,,,v. , - au-, animals from hirjh energy beaches are motile and
.... I t h :K sedi-ents, rapid recovery of the fauna on these

r f 11r-,Following the dupo , ition of dredged materials is likely.
T ,ti is ,irt ic:ilarly tru,-, if the dredged material is similar to that of

hh oricin..,] htach in grain size and other characteristics (Thompson,
i'/3). The :,'it rtidal area,, of Waties Island and Bird Island were
,mul ited by only a few species, all of which are typical of sandy

.- i, h ,s. Hcist,-ii.- ohipods and the bivalve Donax variabilis were
t, n: )t at hroth locations. These organisms continually undergo rapid

.orpillat iOr! t:irriovers and nave high resi lency fol lowing disturbance.

y, tf O t rtrs. Intertidal oyster reefs in the study area were
I. i Ii wiai ! , scattereJ, totaling about 2.: acres. No dredging or

I .1 -, -perations are planned within the immediate vicinity of these
Thereore, no extensive sand transport from the inlet channel

.l i i- <,pected and no physical damage to intertidal oyster com-
- i es is, foreseen.

* .i, Clams. An estimated 37 acres of intertidal and subtidal

rc, ttorn, Lontaining har,' clams were located during the State ctudy.
Atcc-rding to the Marine Resources Department, hard clams represent the
)-rt potentially valuable molluscan resource in the Little River estu-

-rr. In spite of the present closre of the area to shellfishing, hard
clams could be removed by commercial operators and replanted in clean
waer'; elsewhere for depuration prior to marketing. Hard clam bottoms

, cr, primarily 1)cated near the inner shorelines of Little River and in
miiutarf creeks, and none were found within the proposed Inlet channel

, mediate physical effects of the proposed dredging on these
.... r-2 . hould be minimal.

O-" M r-h Const ruct ion of the south sand d kt, may require
i i; I PPI~X ately three acres of upper high marsh and less

, icrf, of hih 'ar- h at the north end o)f Waties Island. The
, ' , -(.t .-i,', ( not at f t an, of' the at a's valuab!e low marsh

-. ., ,,-, t i.l r" , a ieagie ,,..'oul, slighl y reduce the areas
t . i t IJ t,-br rt." aniil.< 1 isplac-te d or di sturbed hy construct ;on
, V. it ac,,rt ar-.,:s wI i -mch have ,imilar habitat and could

ri i / .T r rf-,! Ont mop ulations in those areas a,, the-y coipete
I , l. hl, O, .I ,, .. M. croiin/'rthrates wouldo be butrllt du r i g

c.! I f! t .i,c.. , t I an t ipe ei s would he plan t-- (in thIe,
J - ')f ! rl-ict ion i" - -o u"Jleled. As these' plartls [becmi- e t.5-- s

* 1~-'r ' -ii.', Id'.'" l he- j' i i '' t by specrit-, g rn,eally as miated
., t . , , t ' .' h i t q t .
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food and cover. Native plant species would be planted on the sand dikes
after- construction is completed. As these plants become established,
the sand dikes would be utilized by species generally associated with a
dune type' habi tat.

4.19 Pine forest. A small amount of pine forest (approxi-
r'atllv fc;,ur acre's) would be cleared during construction of the sand dike
at the q rth end of Waties Island. Impacts associated with this clear-
inq inluh_ , slight reduction in primary productivity and displacement
of etI-, inq aninal species. Some animal species would likely move into
adjactn, ar,,,- while others ,lay continue to forage in the area during
the construction process. As stated previously, sand dikes would be
planted with appropriate native vegetation which would provide some
habitat for animal species.

4.20 Endangered species. The only endangered species fre-
quently observed in the area, the brown pelican, would not be adversely
affected by the proposed project.

4.21 Mosquitoes. Since this project does not require the use
of diked areas for disposal of dredged materials and all materials to be
removed are of a sandy nature, the project would not cause any increase
in mosquito breeding.

4.22 Archeological and historical sites. The National
Register of Historic Places has been consulted and there are no existingi
or potential register properties which would be affected by the con-
struction of the proposed project. As indicated in Section 2.70, it
appears unlikely that significant archeological resources exist in any

C area which would be affected by construction. However, all areas to be -
affected by construction which have not been disturbed by previous dredg-
ing will be surveyed for archeological content. If the survey reveals no
significant archeological resources, then it is considered that the projuw_'
would not have a significant impact on this resource. If any significant
archeological resources are found, a plan of salvage will be prepared an
coordinated with the National Park Service and the Advisory Council on
Historic Preservation. The actual salvage operation would be conducted
in accordance with the coordinated plan of salvage before project constru.'
ion. The only areas in which archeological resources could exist and be
affected by project construction include the exposed ocean beaches bound-
inq the inlet, any as yet undredged portions of the inner channel, and
the surf zone where dredging of the entrance channel and jetty construct-
ion would occur. In view of the physical characteristics of these areas.
it would appear that the real value of any archeological resources there
would not, be realized until such resources were salvaged. Accordingly,
siQnificant archeological resources are discovered during the survey,
it is considered that the project impact on these resources would be

faver-b i .

4.23 Recreation. The effects of the proposed action on the
areas reLreational resources would vary from temporary minor incon-
venience,, to boaters in the area to enhancement of the areas boating ani
fishing opportunities. The jetties would provide a protected entrance
to Little River Inlet which would benefit all boaters using the inlet S
for passaqc(- to and from the ocean. In addition, the jetties would provi
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habitat for the development of a new jetty-related fishery which is
currently not available in the Little River Inlet area. If a fishing
walkway is provided, on the south jetty it would assure that this fishery
would be available to non-boaters as well as boaters. It is estimated
thdt ahout 40,000 fishermen and 45,000 sightseers would use such a
walkway annually by 1980, 50,000 fishermen and 60,000 sightseers by
2000, and 60,000 fisherr en and 80,000 sightseers by 2030.

4.24 Aes-thetics. ]he presence of the dredge, pipelines, and
other asso)rted construct )r, equipment wi 11 represent a temporary in-
trusion Llpcn the view of boaters in the area. The physical presence of
the sand dikc-.s and jetties may be aesthetically displeasing to some in-
Jividuals since they will be located in areas which are currently un-
developed.

4.25 Noise and air quality. Operating dredges are generally
quiet and contribute less to ambient noise levels than normal motor and
speedboat traffic. Air pollution derived from the dredge and other
construction equipment should be negligible during both construction and
maintenance of the project.

4.26 Economic impacts. The proposed project will have a
favorable economic impact on the study area since it will provide direct
rand indirect benefits to the commercial charter boat industry, com-
nercial fishermen, sport fishermen, recreational boaters, and marinas
serving the area. Little River Inlet, because of the shifting sands at
the entrant_ to the inlet, is unstable. Present controlling depth of
the waterway is about two to three feet above mean low water. This
depth is inadequate for operation of the existing and projected fleet of
commercial and recreational boats which require about 12 feet in the
ocean and 10 feet in the inner channels for safe navigation. Construc-
tion of the proposed project will result in tangible navigation benefits
of Sl,636,800 per year derived from enhanced recreational boating and
commercial charter boat operations, increased commercial seafood land-
ings, reductions in vessel damage, and provision of an all-tide harbor
of refuge during storms. In ad6ition,, the fishing walkway, if con-
structed, would provide an estimated annual benefit of $112,000 based on
an annual visitation of 40,000 fishermen and 45,000 sightseers. Re-
development benefits would amount to S70,000 and consist of labor income
accruing to those who would be unemployed in such areas, except for the
construction of the project.

4.27 The proposed project, by offering better access and safer
conditions tC all vessels, would result in some increase in business for
marinas and other satellite services and busi losses located in the
Murrells Inlet ar(a. The project might also stimulate the establishment
of new businesses and satellite services in the area, especially in

* orea,, related to commercial charter and seafood industries.

4.28 Maintenance dredging. Maintenance dredging would be
)GccOmpl i shed aboul ,.very two to three years and would be requi red in the
inner channel and deposition basin. Inner channel dredging would amount
to about 9,000 cubic yards annually. All of this would will be used
for beach nourishment. Approximately 300,000 cubic yards of material
would be removed from the ceposition basins annually and placed on
adjacent beaches. The impacts of maintenance dredging would be similar
to those of iit l ,-snstruct ion but would be of different order of
ma rrn i ttUde . 38
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4.29 Sand bypassing. The proposed jetties .4ould extend out

into the ocean well beyond the surf zone. Since the ocean surf is

responsible for the movement of sand in the littoral zone along the

ocean beaches, the jetties would constitute a barrier to both the up-

coast and downcoast movement of sand. This movement of sand or littoral
drift process affects the rate at which beaches accrete and erode.
The proposed project, therefore, provides for the construction of
features designed to maintain the present littoral drift regimen
along the shores adjacent to Little River Inlet. Low weir sections
would be constructed in each jetty to permit the normal movement of
sand across the jetty. Deposition basins would be co:istructed in-
side each jetty to provide for the accumulation of all sand moving
over the low weir sections. The sand that accumulates within each
deposition basin would be periodically pumped out by a hydraulic

dredge and deposited outside the jetties on either the upcoast or
downcoast beaches as needed. These features are intended to insure

that the project would have no effect on the rate at which beaches
in the vicinity of Little River Inlet erode or accrete.

5.0 Any Probable Adverse Effects Which Cannot Be Avoided

5.01 The principal adverse effects of constructing the pro-
posed project are related to the dredging of channels and disposal of
dredged materials. The dredging would temporarily increase turbidities
in the immediate vicinity of the dredge and beach disposal areas during

initial construction and periodic maintenance. This increase in tur-

bidity could cause a decrease in primary productivity due to turbid
waters reducing the euphotic zone. In addition, some benthic organisms

may be destroyed by the dredge cutterhead. Disposal of all suitable ma-

terial on adjacent beaches during initial and maintenance dredging
operations would smother some beach inhabitants. Some macroinverte- .

brates would also be covered by placement of stone during jetty con-
struction. Species inhabiting the high marsh and pine forest in areas

which would be cleared for sand dike construction would be displaced by

construction activities. The presence of the dredge, pipeline, and
other construction equipment and the jetties and sand dikes may be
aesthetically displeasing to some individuals.

6.0 Alternatives to the Proposed Action

6.01 General. Several possible solutions to the problem of

providing a stabilized channel of sufficient depth and width for regular

use by commercial and recreational fishing vessels were considered.
Experience has shown that it is not economically or physically feasible

to maintain the channel by dredging alone. Therefore, it was decided . -

that a proper solution must also include structural controls with pro-

visions for sand bypassing. Structural controls considered included
jetties, offshore breakwaters, and conventional and special facilities
for sand bypassing. An optimum project was selected by maximizing
benefits through comparison of cost and benefits for incremental project

requirements related to variations in project depths. Five different
plans were tested with physical models to determine the best location

and arrangement of structural control appurtenances.

6.02 Non-structural alternatives. Construction and main-

tenance of the required channels were considered using a program of
dredging in lieu of structural controls. In February 1975, private
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arcdqinq contractors were ,-c * t. 'o'r, • v.

hey would consider dredg i i i( L 4 - M.'---i I .

,i th a pipe] ine dredge. Al! ce . . , , , tI I
these inlets was too hazardous jo i ,: f , H - t,,' . rdibt.in, r, I. I

The Following reasons ,,were suh'<itt.:d f j',:-t :. th H.bt,-tlnn:

(I) insurance is void oncu they '' r , .Jr ,' . ..'iter-s (2;

dreige wuuIld require ffro. 6 to C- E 2 hif i Ch I v.'r ' "

small dredge would not require t'e . -,: I.t , la- f '!
would but a snal dredge's ;ow o n .aL ,,.m ; 7  woaid r -',a . , - .:

tion use ess due to rapid shirt . it t n') i l ,

, decign of pipel ire dredges renders, V aee .

wave action.

6.03 In September 1075, a pii < onsul in; c in.t- riri; "r. _

-.as employed by Georgetown Fountv t- si i.ns.31-1 >,,r i5ta.

perform pipelinc dredging at t4Lrr ,l , si , L' Li t I

River InleT. k large nuobor o-)f p!ivat . r f r' . 1 c : a t d I',

the private engineering fi rn. T e r f, g i a q r.rani- s wei *. reqa ej- o
to signi f'y the Ir i ntc -st in uniort i a ir rdg ng oserat T1, i C ru-r. ls

Inlet. The responses to this inlui 1 ,/ arIo ci all negt .io vTp
out-of-state dredging firris sent 'eprCe, -f)3 ive , to look at The aria i

before deciding that the work could not h1- dk,no with their eguipoent.

6.04 Emle rgency d red i in of t , - s, an bar was per Lored in n

March and April 1976 using the Corps ,, Ei ne-rs' s idecast i dredge, -. " .q

FRY. The channel dredged in May has -already requn to shoal. -.

6.05 The technology does not pr.- srrtl y exist ir the private _

or governmen t d redg i n flIee ti to adequai , miIn ta in [ it i I ( R iver I nlect .
The Corps of Engineers is not authorized to c(;nstruct new dredges that

would have capability of dredn ino the int,-t, and the private sector

appears not to be interested in undurtakiinn the dusi,,n of a prototype

dredge capable of this operation w iVnut Fedi' Il funds. For the reasons

stated in this and preceding paraqraphs, dra-dging without structural

controls is considered to be uneconomicail id ptysicallv impractical.

6.06 The non-structural -j.lt-rr, wa is a-lo c.ocsidered more

undesirable to the environmental quaii! ,-f Ih,. V t than -lans ith

structural controls since the more Fr(eqgsn Ir r- rqtji red woulId he
more disruptive to benthic populatiors. r Iiddi tIon, :he- non-stru.t'ural p
~i ternative would not provide any -i- rY t- e-tr f)-ricsa i oots; niivi

the entrance channel becaus, V ins -, e o, "t tys

Since it is not practical or echnomi cav .'s' , h .I intain a d prw'n d-

able channel by any non-structural alt,rti',f. further growth in the
commercial fishing and chartor-h-,at I. ri .if, ) ,dd ,usiii ses

WoL-id he discouraged. It wa- th.r- , 'n ... .1;.c th~t , tOL" -it

structural control would ber

6.07 Structural alt ra! i.' . ,'. .',',r.! I I r at iv,. c n-

sidered included provision', for i,,' rj ir.-ia b,passIi,.

sands moving along shor,.-; h t! .4''' v.,s fair ave 3<n n In
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l maintaining stahle channel di' n ion,, and ali(Inment, . Scheries con-

sidered include:

(1] ..,o i"m'er',eatile ..t tiet.;"

(2) Upcoa~t _:-tty .i th weir and impermeable downcoast

jt ty ; anJ
3) T-;o J tt t i s with wei r,, in each .

6.o8 In -h,, fir~t plan, sands forming the fillet against the

imperrieable i. Ltt i wk Jd !e expo ,,ed to ocean forces and would have to be
bypassed usinq a perT in,.ntlv i, tal1led hydraulic plant, a conventional
hydraulic dredg,, requirinq offshore breakwater protection, or a sub-
marine-type et ,!uctor sy~t,.!i not yet perfected). Schemes for trap-
ping littoral lritt by the use )f weirs would have the advantage of

providing -,ave protection to the conventional pipeline dredge. Littoral

drift moving along shore would pass over a low wei- section in the jetty

and settle into a deposition basin located within the jetty confinement.
Sand would be periodically bypassed to adjacent beaches by a conven-

tional hydraulic Jiredge operating within the protected jetty system to

remove entrapped sands from the deposition basin and transport these

sands to dowrdrift or updrift beaches. Considering the previously
described actions the be,,t project arrangement was found to be the

construction of jttLies extending from the barrier beaches on each side

of a dredged inlet channel and the sand-bypassing scheme employing

overflow weirs and depositin basins for each jetty.

6.09 Alternative depths. Various depths for the entrance and

inner channel were considered during project formulation. Entrance

channel depths that were considered ranged from eight feet to 14 feet

mlw with inner channel depths being two feet less for each level of
improvement. The additional two feet in the entrance channel is nec-

essary to allow for the effects of pitch and roll in the ocean. The

selection of inner channel depths was based on the loaded draft of the

vessel plus an allowance of one-half foot for drag (the designed dif-

ference between the draft forward and aft when a vessel is down by the

stern), one-half foot for squat (depression of water surface about the

hull resulting from the bow and stern wave systems) and two-foot minimurl

bottom clearance. Using these criteria, boats with drafts up to 3.0

feet could safely negotiate a six-foot inner channel during all tidal

stages and boats with up to 7.0 feet of draft could safely use the 10-

foot channel which would be provided under the recommended plan of

improvemen t.

6.10 The optimum navigation project was determined through

maximization of benefits. Maximum benefits are achieved by incremen-

tally adding higher levels of improvement until the incremental cost of

the addition equ lI, th(- incremental benefits received. Recreational

boating and coriicr,_.il fih ing ope rations, which are now regulated by
the tidal cycles, ,.rould realize increasing benefits due to greater

channel depths unt il thks', depths reach a level that would be adequate

at all tide ,t.ls, !r tho tepe', draft vessels expected to use the

inlet. Annual Luncfie f fro', rt~ductiion of vessel maintenance would also
vary with chane.1 prn;tjtI de.pth as do the jetty lenqths which are based

upon entrinc,' harr, 1 l,n;lh wYhich is a function of depth. Cost and

benefit anal' ;, i i dat, a r the, various alternatives are presented in

Table 14. A,, - ,- in thi ,  table, Plan C offers the optimum naviqation
facilities arie r .f r, i, the s,.-ected plan of improvement.

14.. U U U U I "
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i r C i

lb io .-; r arch Ac<.<,i t r urces and pro

., n irserted in S,.ct ,is 2. /0 and 4.22.

i u . I. h.a'v been incorporated in this EIS . See
, j Se t i ( r ,

"

Su re Vrif r. t I. Legislated responsibility for initiating

,ivtys rests J. Department of the Interior. Prior to 1974,
v c. ral la v,.S, ri'd presidential orders stated broad and 0

.cneca 1 'I , ;,. . fny cultural resources, but did not provide
*pe Ccific stp.> c , ishing all of these goals.

Trl. Advisor; Cianr. I 1! i ri c st:-ic Preservation out lined steps by which a
-,derai agent; Hi -)r- ,v w..ith the Few specific requirements of these
I L.,s arid rVul<r , also accomplish the vaguer, broader goals.
.at, of these si,. . n required by law, but were suggested by the

Advisory Council ,, c.rc urage Federal agencies to adopt uniform procedures
r,,r protectiny] c'iltUl 1l resources.

( , 24 May 1974, f,ir r'-nths after the 36 CFR 800 regulations were pub-
lithed, Congres r,;,_. Public Law 93-291. This law outlined in unusually S
lear and spe- ii r , the steps to be followed to protect cultural re-
u ,)urce5. Ii -.r oi' : rth earlier public laws and executive orders, but

in contrast t,) L,,, j4cstlons by the Advisory Council in 36 CFR 800, Public
Iaw 93-291 cleoa. ', ,i,ns the responsiblities to the Secretary of the In-
teior for iltia -rvys (Section 4 c) and coordinating actions among
cogr izant agcncier iiid ir dividuals (Section 5). In Sections 4 and 5, the
law states th..- -ities which ''shall be performed by the Secretary
,J the Interior rw.,, ide initiation of survey work and coordination
,Ff orts. The I . -vide in Section 3a and 7a that Federal agencies
*: nstrIct n project ''may'' assist the Secretary by assuming

r ta in tus k ,, a I t i ra 1 resource,,.

rr4 resc-ns - i o ion ,  , t in', 3a and 7a, the Corps
f E g in -,- Ii )ost oF h,, respcns ib lities for ckliturd 1 /

rtsources oili i . t-, ind qeneral investiat ion studies which

t rL dJele< eg,. " ,.rj ',1 Pa l i c Lav 9 -2<1 arid ear I er legislat ion. .

IS voi l n' , ry r I . I " I ( hi lit qated to the HISDI ,, it ,
or-emten t i t , i i >Iii- . , t he Nat ional i rlr an iS
P,licy Ac1 ' :3, ;,nd t- I r, ik- P1-set rva,'t ion Act of Iqf6,

S -1r,/ Vt l  .r in ., F tS A.v iry Council pert-linling I')

Srr, .; ad pto im , , r .' . a r ,  ,ii .e I f'FR 32). The USDI's
li. c o <, ' :..I. . , v t-, , ,\ u r an ,cl I nJt ion

' kia ,:lr l r I ia I ;- i rvt ' ,. Sl 11' ~ )5,  Hi t ) , e'D i a I I 7 ,hy l

I;a, a- r a i . !,t I lu th. th ir it l i ve.
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r-, d , c. tJ, I r d c - jrat e Iy thle ef fe,I s ofI th lie

• ' ' .t, , i a., Lt.,.n p.'r l>wfn t ha t t idalI h e ights

I *,

-I. cu accu ra te 1n t h t past - nd that a phnysical
S... .o,,n no%,! av i a F !i .

H~ a~i( r i

E(I i lI -id I: i kte- t Il I he pIanted w th

r " .: ' ,i.. tr' p.lq T- *U ~ , S & vegetative plaii wjill be
ofpr- t d , i(n, pr ior to te n t i at )r

h Ci r i h a n t p
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, i v r I , h i C, Ir A. tbO-I st ab i I t c i i .

it jl,elI h -v i th its rather i so a ted lens of hir;t .

.3t .1 -r .. , - , - ,, 1;, 1 a. f i c d vo ume of lit toral dri ft ia t r i

. i • t C t oa w. Ana I,, i , of avai lable records for aboe I .
ur s t s , is that1, per i od, a predl , i ,n c e o f

. nr; :,', ,r.'I O - tward Th, qeo log i cal

' . , '- t Inn ,t , oint vtry t.-ir Litle k i
I' . ,, t Ie lit t ,i I drit t from the two

- -. I wo L 1 ranced ,) ir a lunq period of t ime. The per-

I , '.- il t i ic -ti t h i t i- ef fe t i vely bypassi ny the.

Adf vI, nse trio is,, the -,and irpinyinq fraw both

. -l 1 tiot of .s je tt/ I,.- d fix the location of the inlet
nor irrati o o f the inlet that are a part of the

in-I ,v ct' s i: y tle lain and loss of material from a

r. , th, ov'm'nt he o aid across an offshore(,A t . , i h enel , travt.rsin,n tnhe bar and sviitching directions
jr :rA, A)<i r. The of fec t s of this natural bypassing should be

ri .srt i cal bypasing oans, as are contemplated in the

t or -r to t.-,I-e t l er ion of the adjacent beach ir-(

. not init at,' deral \,3t,r resource pro ects.

- ., :riq i nAate with a requcst fur assistance from local
t i i tcd.: State.s Seonat r or Ropresentat ive , who submits

- er the houce or Senate Publ i Works Conittee.
ee t , t r convinced of the need for assi stance, an authori

. , r i i v e,;t i qat ion wi 11 he included in an authorization hi 1
it; - ion by the Ccnqlrt's ,. When piassed, the bill becomes ,

• ; I i., S t h Corps for 3 d.. If Congress also appropriate,,
1,;! 1 : t': ,t udy , the' C, -)I; t hLn Conducts; the study and submi ts

T t i- Conqress. I t , , report recommends act ion by the

I ,, .'i ,, -rn nt and if Con.rp - approves the report, it will
i ' cons t ruc i of -,Jorl pro~i ect Construct iorA

- I i v , . i if arnd when C- appropriates funds for that

S . I. The project'c (.ffect S or the areas biologiciI re-

SI .. ti i. irlnided in th.f.  'ionitor ng program. A s wmmary of
.. ; :; qr;m a pre'stnr J in tme GDM has been included in

- . , ,' .. ( i t ! .i, in, uetd i n Sect i o 21 ind
.. . , ; I [ ig .

, .1 , t- i I,- :i t (if I ,H ,ri Pr + i'st rsM

*., '4 ,,- .' , > , .- , , t..< ( i r 1-r f. r p r, I i, t o n -

. 0 ,' , ,: • i ! t ,, , , t> Ii r Ip lo t 1 11 pot enti l
* ~ ~ ~ ~ I "w] ~ 2 ~ - to-r S p n' I I t nn OI
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I I ?'t DiIt; nt ,f Nit uralI and Ecoomi c Re sourccs

hC'i ro I Hi i W iIli Iro viQd Mi i ire Re tou rces Depa r tmnent0

t o pian'l 1' tCi ecie-iv hhay4 be 11 lidcld i n t he subject paragraph.

h ['J fcrililC n I CI S.

l"' (1; l, t71 '1 h'! vben V Vi led Ib n gqe St ed .

arh Lat ionr, ha-, been corrected.

rh Ei S hc> tni rt~v' Sed as; sugqrtesteiJ

i Li on iO I Lee-n '1 i ncIuded in the subject paragraph in the
i 1 EIS. S i lice no 1,, -, rrsh comimun i t i tes wA I1I be adverselIy af fected by
B1 ir -,'u-( pr( vi.r t is n ,rot con-, idered necessary to include a compre-

em I ivc I i i ) cft il 1 I ,pec c-es ut I!] Iz irig th is1 marsh.

Addi ori k have- been i nclIuded i n t h is f inalI E IS.

air Ic t i a ra aph ha s been rev ised as sugges ted.

I. h pwS i~ lt' (if relIoca t ing the 5sou th sand d ike so as to avo id
t tn t r I is tu rbance of any h igh ma rsh ac reage w ill be s tud ied dur ing

D. bpoi t. onitof Ht-alI t h and Erv i ronnien talI Con trol1

H. Dparmmer ofr Archives and Administration

r m-)(rn'-'' reqcu ir ,d.

Pit(- curces, Commi ss ion

t- i i ;-ic t of all const-ruction associated with the
* i0r dorm0t-. rrot include the park which may or may not 0

I er h, F)( [mDer r inen t o f Pa rks,, Rec rea t ion , and Tou r i sin.
hn ,i rhr w-i I :a Y a r, shon a s sepa ra te i t enis i n

().- IrE r Bo n th is- A Fpe r i ix i s, a s st a ted , Fo r
I T ri t '4 ,rl I y. The B/C ratioin for rec rea tion fac il1it ies has

t;,, r I it I' ... I- '-li rit (ecr ib-m]i iii Sec ion I1.1I1 i s an i ntegralI
Ii .- In pro jtil irid i> a ppropr iately in)cluded in

* m .'i B I I 1 I lr 'i I lawl; andi regjul1at ions.

0 W P W W W W W W--



I S

,. ,- tQ the proposed walkway would be provided by State
-v.t, t; i, powered vehicl-s as is noted in Section 1.17

, rI i EIS. The 90" pattern for parking stalls was adopted

be ai,,- it i more efficient in terms of overall capacity.

. ,, rw~spo s, is requi red.

6. -> J t. ut i I i zed in this paraq rapn it the most recent
<*0 j i: ] . t a.

7. TV' I lpte:d revisimn- have been incorporated in this EIS. I S

8. i;w-u specific reason is given for the conclusion that .. .

th h ,r,) ct :K undesirable from an environmental viewpoint,
addi i o rrmation and/or response cannot be included in
this ElS. H-..'a ver, with reference to The statement that only
Ii Jori -,Jry benefits would accrue to the general public,

i t h,:)uI ! _ rioted that all boat owners and other recreationists
that nil iz, any nart of the project belong to the general public.

Ca pc F- Cuniri of Governments

No r is required. I

W__c_.,,w , -qional Planning and Development Council

I. r es such as the Little River Inlet EIS, where a large

sItwlt r o- Dlates are utilized, plates are placed at the end of
th, LIV to facilitate review of material in the text. 0

2. , 1, nd has been included in Plate 5 in this final EIS.

3. . stJlJis being conducted by the U. S. Army Corps of
Encinw-, v1aetrways Experiment Station indicate that the pro-

ect would have little if any effect on areawide hydrology and 0

th,:r, should not affect the distribution of future waste
I oad

Th,. C. D,.partment of Parks, Recreation, and Tourism has 9
L.e: r) , t at in t ,ith tht, owners of Waties Island in an effort

to -'th,,r purchase or lease the island for the purposes of de-

v'-Io-[inq iI state park. If such plans should materialize, the

Dep irtw' nt has indicated that they would be willing to participate
in th. t~ic,,truction and operation of a fishing walkway on the
outh 6 j t t y . ..

. T L , 'lCt sentence ha, be(n clarified in this final EIS.

. w , cqnizant of the, current status of the loggerhead sea
ttjr- I,. !Iiiiujh onntr C. ion s chedules have not been finalized

.f,,-)rt will be made to ,chedule construction during periods
., t hiloni ical activity. I
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GLOSSARY

algae - any of a groun of chiefly mariv, or frcshwater aquatic
plants with no true leaves, stems, or roots ranging in size
from microscopic single-cell organisms or colonies to large --

macroscopic seaweeds.

Amphipoda - large order of malacostracan Crustacea; includes the
sideswimmers, sand hoppers, etc'.; body compressed; first

thoracic segment fused with head; no true carapace; mostly
scavengers; most spp. marine, burrowing or rhoving about on

the bottom and debris. 0

anaerobic - refe s to life or processes that occur in the absence

of oxygen.

Annelida - phylum consisting of elongated, segmented worms; in-

cludes earthworms, ltecches, and many kinds of marine forms.

aquifer - an underground bed or stratum of earth, gravel or
porous stone that contains water.

Arthropoda - largest phylum; characterized by a segmented body,

s-.Smentcd appendages, chitinous txoskCluLon, and an exten-
sive hemocoel; includes crustaceans, insects, spiders and

th'i r reliti,,s , cen, t 1 - . , I i ip12, , etc .; cl tp..
of habitats.

association - in an ecological sense, a subunit of community
organization identified by its major organisms.

benthic region - the bottom of a body of water. This region

supports the benthos, a type of life that not only lives
upon, but contributes to thc character of the bottom.

benthos - The plant and animal life whose habitat is the bottom 0

of a sea, lake or river.

biota - all the species of plants and animals occurring within a

certain area.

4 biotic - of/life. 0

bivalve - any member of the rnolluscan Class Pelecypoda. Having

a shell of two parts which are joined by hinge, as in pelecypods.

bloom - to flower; of algae, to appear or occur suddenly or in

4 large quantity or degree.

Bryozoa - ectoprocta; phylum which includes the 'moss animalcules';
small tufted or branched marine and freshwater organisms a few
mm. high; attached to substrates.

0
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GLOSSARY I-
(Con t 'd)

I i ttcoral tha-t Allev pot tion of the bottom extendi in from the shore-]i ne
to i dcpth of 100 ri. ; the term i s alIso used to include both the
bnt t e*r Irld the- woter above the hot tomn at the depths i nd icatedt. 0

01 ci Illp I I inqru i,ibalc wi thout the use of a microscope.

Mol Ia'J - Mel Iuk I any r-,eed~r of t h1- Phylum Mol lus'ca; Phylumi inrc lud i nq
,oi t -L- I i2 iri Ic) uualj i y part ly or wholly) enclos,:d wi thi n a

C I c joe c,ir-h:,ti.3tt hall )IAnd havi ng a musculIa r ''f ooit' for l ocomot i..-0

nektcon - coll act iv-ly, the macroscopic animals suspended in the water of
porld'' laetrivers, and seas; they move about independently of
cur-rnts iri include such forms as fishes and whales.

Nernatodai - Phyla' which includes all the true roundworms; body slender,
cylindrical, often tapered near ends, and covered with a cuticle;
100 micrnns to I m. long; marine, freshwater, terrestrial, and
pa-rasi tes of plants a nd antima is.

6 nrse rt-cc c - n area where animals congregate for giving birth or whe re
the- ary i fe hi story stages devo lop. e.g. estuaries for shrimp

pelacj.c - cof or fpe(rtaining to the Open waters of the sea and lakes,
ce)pc a l Ily -wIire the water i s more than 20 m. deep.

photic zone - the region of aquatic eniviornments in twhich the irtensity 0
of l ight Is ,suff icient for photosynthesi s.

photosynthesis -synthesis of carbohydrates from carbon dioxide and
water witLh Jiloophyl I as c mend ictor using l ight as energy wi th

6 oxygen as a by-product.

physiog~raphiy -a description of nature or natural phenomena in general.

phytoplankton - mall, mostly microscopic, plants floating in the watir
col u"-11

p ion(-er - any Iary occupant of an open or d is turbed a rea of ground.

plankton - collectively, all those organisms suspended in the oater of
an aquLati C hi tat whi ch are not n rdcpendenit of cur ren ts and other
water move-mtents; most. such ornais-i ms are microscopic and c ommrorlIy
inc lude hbacte-ria, alaprotozoans, roti fers, larvae, and srmal)I
c run "t ace aI 5-r)

popl IatLio0n - a g rou p o f o r(Iarisii-ms o f thle s ame s pec ies.

p rodutcecr - an y o rgan i sins a blIe t o syn thes izec o rgan ic c ompounds, friom s ifimple
inorgainic subhstances, e.g. gIreen plants.

57



.. .3. I ju't V w.

1 ly it .r IC ' Q 1 0 a ,Ubnl dln h neI(13

St .hi c h f.I.- a .3 1 Dao e anothor! in slIow but

;V .. n. d uC I :K LY''Cal of a p triulai
i i <'.. . rK ; .ucm' 5kr Ws may LL: ctmplowd in

ur ap to rhou.;.3C, Cf years.

- '.3 raw ; niot .. t 1 W , Without " st 1 k.

.. mn o)r -jny other su] AI object to which an
* L. C 1, nq "hic it *'VC An'25 Cu , or " t

Cl h c a C 3 ic cit.

th: r pI icom At of ('ne Q''I'mu it y by Orli t he the' do-

i' t tq i .W s t he (c ont-rovers ial or hypothei cal)
I it of "rutrorade" bcc e~sicon.

3i A ~bnm n wi th the Lo leveled. A leve

Kr h *~ oi 0 plIain Uuu with steep front hi ai 3 in am
r i v r ;a L, or Lda

-~~ka iu in Au 1 PhylIumn Cbhn Jita ; inI lob 3An tuni. Ott.5,

3 n 'ips~, and sa squi rts hicthl y modiftied mar in

3r r r !PU L I i3d ri l or 1 -1 aI hipL;

I I / o /- e w it h a se~c re d c1 ut icu Jaor tun c; 3 e i i le,
-i i, ti. or. us I panur d at qu face; sol '' -0r n cIOni II.

rcl i (3frun u p ~ c "i

Ip 0 0



0

/

4

/
S

r
----- N' _ I.

-------------------------------------------------------------------------

~. . . ,8 K *. * *

'N

* I

~ ~r
£1'-.- 'V F~

-xN
/a 'N N

A .~ 'MN U. N

-~

@1

S

S

*

/ -

0



TIL~

I E.- --



-77

l-:2;N\~*~K N

K k. .%
I- ERPNI N

U K \ I - ',",-At--CHANNEL



Jyw.. -w-u--.-w- -... - - 7. - - U r~r -- - dr ---- U--- U ~I - U * - S

UIinS~IM~ _

4 pL __________________________________________________________________________________________

RI
S.

I .. ,~ p
0

..................................................................................

iTt
0""' I-

~.

4 V VA- ~ *']i~i\;K~ « (

22- .

-'0

*0 *4> ~ p
j.s /

45 q 7

f-u.
'7

.4.
C p

-V

* .

4 \~~\ 4>
K - ~2

F 5.

-' ~ \~f~

4 p

4 p

L



' r' -.

S
_____ _________________________ ______________________________________________________________________________________

.2.0? - - -~.

-4, 5
4! ~(~;j1J ~

0. NJ.. I ''~ ~

* 0, .2 L'~ 4V

... 5

7. 1
~ 1 -

44 .2

I
I

£ .,

-I

0 -.... ~"4--.- ~.

4 *

'I 4
4 . ~ * M MS

4-

- 4 I 4

4
'A (HAfL~StON SOUVI4 CAtalINA

NAyI~hTmS ?mOjfCl

JETTY & CHANNFL PtAN
uflU IMS 1F~

p~jtf 2

- --.---.------- _______________________________________________________________________________ ,-*,,,..24-,.4

4

- 4



I ':J

'XP C TRNK -S~l

- . ..L.... 'Q~ .) A~ APMA.

IL 

'. E C O



4R-

4.4 4~ 1 so ~ 60 2 f4.

7 . ., A 54 T: D

NA IAIN R JC

-- ~UPOS JETTY- PROFILEEN A

9 JET ECIN

PLA
I * ':-* ' a~x



lao N N

- DOWNCOAST JETTY PR(4:11E

5'ONL .ATTY

-FJN4 SEC TION - -

~2 0

< ____20

D)C<S ETYPAI7L

-. ,> ~ .. . NE



• . . . . . - _ -. . ,,. ,. . - ,. : . - -. ,, , " L ., - -.. .
,  

-. -. - - - -.- - . • . , ., .. j

N -- -- " 1- - __ __ -'L*'

,~: -- ._

Jr

l , , ... ... ...

.*_ __..

J N&VIOATION~ PIOJlICT ~
DOWNCOAST JETTY POFLE

____LITTLE IYSO INLETK P- ... . _ ..

i* . If, I ,,t is iep



A A

4 Al at

_LE GND



44 I

...... a.

\,Th

B, ppD A

- 4\

\t

RERATO PLA

L R I

\ 5

r\

.9 \

'.4 -

" ? . - S
4'. 4..

\ ,\

K\

4 4 A~ -' IW*(44*.' 544

NAVIGATION PROJICT
POTENTIAL

RECREATION PLAN
LITTLE RIVER1 INLET

.--- 4 - - - - --" - -. - - -. * _,. -,,. ,.



* 
0

t .. . . -

* - .--. *~~*~>A. ~ - .rc;?.- N 4

,,.

I *''~''p. * 'f'N S

-V. <A.
5.

I. .

a r 01

* -
-. r

- )
- .~<,I. . . .. is

*1 - '-~ I
- A, $

H -. ' \

-'5 - 5- 5- 
SC ..

u . * - . -

I . * S /

-
$ :7

2/

A 5.

* 
. . 5.. 5

I -' ,, .- ,5

C- /

-; .5 
/

1-

a / 
[is>-:..

A 
0

'VA - I

I -

:7

@4 i- / VAVA.

I S .,

,:,., I A

-------------------------------------~

'II

S I.~ 5.* . I t;.5A1 .. . 5

57' Sn

'A

* K
1 '.5 . 0

.5#5

, Q'NJA~ ~ ~ 1 ~ 1 .

.5 , N ~A-AF-('- A

S 0

I-

* V S S S S S S S S S S S S S S S S



C: ~ 0

- /
0.. *

/
o ,- p 0*0 0

0 --(-S

.4 ,.~ .,. .0

.4 10 ~.r SQ~@. 0

/

4 .~ C C. 4~ I S

- Ix

*.2

( 0

U-

* I p 0
*

~ 0
, - . In

-. 0-~
* '0 - * .4

- - =
-- . .4

';; -~K~
-x

* 0**.
~-1

~/.4

* K . *

.'

~z.

- .

I 5

* S S S S S S S S S S S S S S S S



I

/ S

~ ~

/

r ~ ~ \- - -- - - - - ..~

U p.

- SHOF~ELNf1 ,924-j6 ~ -NJ-. ~ - --

'-1- -~
-%~

4 *0

I,

4 ~ .9 ~5. ~ ~-> BA~~ *~ 5
-1- '- -~

4 4 / S

/

SHG~~ 
B? EL'".,

C
1- ~- -~

~eC

K

a --.---'------- p

I .1~?' /
4'
C.

I _ )
C

* C CC

'.~~-z' --~ 
I S

4 -, A)
'c-C. A-

* 
- I S

j . .-. ( c-(

I .7
I ,~" Z'~ .

I .

* -. .

()E) I

* S S U S S S S 5 0

L_________ . . . . . .. .



T. \

LEEN

AdvFCTN C T2%CvRG
f4[IM j 5 V QG71 P., E1Y 7 0%CV-C

/~.O'-E EST CL NESNIAE
ExAMPLE ~ ~ ~ ~ i A' 5, AKW T EWE IK.ADIMCVRG

*YML F1z0M C K ; F 9 V A.



4 6

m -

E 9,



II

1 4/

I
4 4 ~;

j

N

4 \-,

-~ A
1'

*1

- I,- ~sI
- ~

IL,

K
A

4

I FGEND

(~-7~7' AY A~ A

1' { f' T~~-



- --... -

'vi I.l

)

• -ii.--. N - .. ~

--. N.. ,. / .:- - \

, , _-

- -~ ~1 - . - -\-

'I --N ~ \

\I

\ ,*

\ -

N.
N\

\ ~ ;IRO -l

__ __ __ _ __ __ __ _ __ __ __

\HILIO OUHCRnN
LITERVRNVGAINPOET K

CLM\RE

i CLAPLSTEVE0

*LTEI



cATh

91 AZ.

.Itt
-t, . Y,

I. S Lg A 

LITL RIE NAIAIN RJC

1F e, YAP.

:4~~AR, K 2.9 . .* .-> ' C1 A -. r
- .. 2 w 4 - . /IV



p"

-o'2. - _ , o, '- "

"c--., --Y

* 
"' r

kii

4 

P' I I

,,, - 4 A tr

4.,'4



SS W , .B LA . -

LL)

4 .I
M<<n.--

L__I -

.- )i L . 4,~i.' ,'i~ R 5.1. lu' 7-

7 Z . 0 . SO 100 9 ,5 ')
S 39.0 4 . ,- -- S Af( '2 1I. 0 b .% ' 1900 :00 7.)

.. 0 .0 I S ; -45. Q 0 > -' .i - -, ) S
4 13.5 15.0 . .> -

k --1 1 0.0 . 5 SP ' M 1oo )j2 t7

2 4.5 6.0 1! -

3 9.0 10.5 S -I I, 0)
[5 . -, 3 9.0 10 . Si 93 99 9,

4 l5.0 1-.5 5i' - 1-i
62~.O 25P - -
2 4.: b.0 7;P SM -
3 9.5 10.i ., 99 ".l 15.0 lo).S SP - .. 10(l I{) 9> ,"
(a 71 0.0 1.5 SP -"3 .O. 1 i0.5 .§P SM -
" 4 0 .0 1.5 5p - SOi

A 1.0 l.S Sp - I M
• 9 1 0.0 i.5 St 100 1O 92

2 4.S 5.0 S1 - SM .
0.0 1.5 S' - 511 -

2 4.5 S. p 10 C 9

l 1i 1 0.0 1.S h," - i 100 91; 99
2 4,- 6.0 (1'
1) 15.' 1 .' ..t ,5

4- 15. f, isI- '1
9 . h i -

9. 0 1 .

."1 ' ' [*-' , q
r ~1',.u 21 .'. ":.

, >

":'H ' , i . " ' . 1'.

'24

- -,,w w, " , , - ,,



Tale c 2 Cc:.i (al analy.sis of sc, dinent s:>p s from L.ittle River Inlet. Values are ct ;

as p. 1cot by w ight (dry b,:;i';)

LIE 2 I.I-1 LRI-3 lRI-5 131-2 10'

Volat ile Sol i,, (Mlax. 6.0) 1.06 0.43 0.68 1 1.10

T.V.S. Formnul, FrC 1.60 1.36 1.42 2.45 1.96

Total Organic Carbon <0.10 <0.10 <0.10 0.40 0.20 0.2i

C.O.D., (M , x. 5.0) 0.29 0.40 0.10 1.15 0.65 0.5,

Nitrogen, Cieldn] (Max. 0.10) 0.042 0.050 0.046 0.066 0.048 0.0.,

Oil and Cree k(ax. 0.15) 0.025 0.022 0.020 0.028 0.049 0.0

Lead (Max. 0.005) 0.0005 <0.0005 <0.0005 0.0011 0.0013 0.u,

Zinc (Max. 0.000) 0.0011 0.0005 0.0006 0.0013 0.0007 0. .

Mercury (Yax. 0.00l) < 0.00002 < r.00002 e0.00002 < 0.00002 < 0.0002 . 5-

Total P as r04  0.07 00/, 0.04 0.06 0.07 O.v

I rop 0.3.55 0.07 3.165 C.460 0.220, U..''

Cadmium <0.00005 < 0.00005 < 0.00005 0.00008 e.0000( 0.(

Ar5;enic 0.00012 0.00009 0.00005 0.00013 0.OOr)00 0.k,

Chromium 0.00100 0.00040 0.00060 0.00140 0.00090 O.,

V i cke1 0.00050 < 0.00050 < 0.00050 o.OON00 < 0.00055 f.

Copper 0. 00056 0.00034 0.00033 0.00124 0.000; .

heryll im < 0. 00000 < 0. 00(00, 0.00005 < 0.00005 < O.-r(7, -,.

Si (le1iI < 0.Of005 < O.00005 . < .00005 < 0.00000 < 0. o;;;' ,

Vnad I i1m 0.0008 < 0.O00s , " 0.0005 0.0017 0.001( 5
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-- ~~~~ ~ ~~ -i- - c h------------LRE -IILRE-2 R -
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i~llallawuotorilrrs lo ,'P",S-,![ A 177

"h ls tr !- iii lI A 158

leo sp (P) 131 8 4

I -n p (IB 40 73

C'I ( jI o. [ I-(. 1 1i f (it 54 19

I , olowil 1nn 0. ) 58

I i l rntb s.t (i)1 35

jr aprop i nria! ( 31 19

Ne ( I ini (nnidct .)19 15

i -Ie I I"t t Ii l U'. F) 35

P* ~id t (rnldi t .)12 23 @

Sbass-mll h. 1') 8 23

'r'o F i Int ri'lli' 1 ( 27

A)jw hr or r PFI F) 12 12

Ir T r Il (1 19 4 0

s i t 1i. ' 12 8

N4. ;u 11r 1 i 0, P 4 159

'ii urlrro (A'.c') 4 150

(riruophitr mjr. (A) 4 15

Ftemne sp. (P) 1

0 irtr Ir ciqrj rc (P ) 12
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'rbe S. (continued)

Spcis - LRE- 1 1,R -? RE1- i

Sat 1 -u ] ~ is (P ) 12

Ai d u r~i ovyu] is B1) 12

No o t!dt ti (P) 8

Nelihtv-s hu e (' 4 4

Eds 1111 .t I 8

EM i- ( vOis rbt (A)J (8)

ina-rn ((E)

Art 1. s it .ii . 1 isi ((P ) 8

1jull I s I ()- --Ii l (13) 8

AEI'nj( fsi uri; (P) 4

linkIn I(:31(5 r!II~ii(P)4

* 0

ATI ki,, I I 4

Li 4
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Sp1,111LR-1 LRI-2 LRI-3 LRI-4 LRI-5 LRI-o 1.1- t'

S_L~Jr bassi MP 4

Salh1 Ia rncro2ljtitlmra MP

SPi- Sp. (P) 4

MtlnilaLeral-is. MI 4

Ahrj Iioica (h) 4

ThUl"aIIS Imr~ s (Bit) 4

tinciola. sprratn (A) 4

* J1dSA12YL!J ten uis. (A) 4

Amphipod (undet . )4

CI i banariLIS Vi t til S (D) 1

* No. Individuals 216 332 976 433 158 517 365 33o I I

Nct. Species 2 3 8 6 21 15 20 19 27 _S

* Specics Richness 0.19 0.34 1.02 0.82 3.95 2.24 3.22 3.09 3.67

Spt'cieS [JIVe-r.ity (i)0.86 0.95 1.04 1.00 3.89 3.11 3.31 3.45 3. ~

Source: S. C. Wildlife and Marine
O Resources DepartmentL
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Table 8. Benthic invertebrates from oyster dredge collections aL nine stations in the Inne-r
Channel.

Species LRI-l LRI-2 LRI-3 LR1-4 LRI-5 I.RI-b LRI-7 LRI-8 I.RI-Q .

Phylum Porifera

Microciona proliftera +

Cliona celata + + +

Sponge (undet.) +

Phylum Cnidaria

Rhopilema verrilli (polyp) + +-

Bougainvillia Lugojsa + + +--

Carveja franciscana +

Carvela humilis 4

A~plnemaj dinema + +

Campanulina sp. + +

Obelia dichotoma + + + + + +

Astrani-danae +

Anemone (under.) + 4

Phylum Platyhieirinthes

StylOChIIS elliptpcus + + + + 4

Phylum Rhynchocoela

Nemertine (undet.) +

Phylum Entoprocta

Barentsia grarilis

* Phylum Bryozoa

AlcyaniIuTm hauff 1 +
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* Table
8

. (continued)

Species LRT-1 LRI-2 LRI-3 LRI-4 LRI-5 LRI-6 LRI-7 LRJ-8 LRI-9

-Anguinella pa!lmata + +

*Bowerbankia gracilis + + +

flembranipora arbore scOUS +

Meinbranipora tenuis + + + +

Conopeti tenuissimum + + + +

Electra mono-;tachys + + + + +

Phylum Annelida

Notoniastus hemjpodu s +

*Nereis succinea + + + + +

* Sahellaria vulgaris + + +

Hydroides dianthuts + + +

Syllidac (undet.) +t

Am~pharete sp. +

Phylum !iollusca

* repidula Plana +

* lrosalpinx cineren +

*Nudibranch (undet.) + + +

Anadara ovalis +

* Brachidont-e (Sexu-tu,; + + + + + +

Lith921yig;a hjistilcata +

Noditlu: modiolus f~juaimosufs +

Martesi iine iformis + +

Crajssostr(.a virginica + + +

Moercnariai m&'rcen-Irla + +

*Bivalve (unidet .) +

82
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Table 8. (cotinued)

_____ Spc vs ___LR I- I LRI-2 LP 1- 3 LRI-4 LRI-5 LRI-6 LR1- 7 LRI-8 LIZ I- 9

Phy 1 uml A it h ropodal

Baitti'sw xu'h i t rite +

Ba au i~jrv ss+ + + + +4 +

Me ta n it, ji i,+

Fric-ht-hon ius 1,ras ili fsis +

Pra Ljr,-IIat en Ui S + +

Clijbanavhius vit tatus +

Callintv- s~ius +j

Hen ni St, a nZu t i roll + +

Eu w~n2cr p~s +

Phylum Echivol'lmata

Asterias forlesi (juv. ) +

Phylum Chordata

mol ha st ten;i s + + + 4__

No. Species 0 6 5 9 29 8 13 25 20

Source: S. C. Wildlife and Marine
Resources Department
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T, tt in j k. I- 111 2* . F:t i L C. wore ba d oil two 0. 1 m.' n I I- it

P -~.'i~to, 1; bivatlve, A = ;~Iphipotl, D d.2capod, F echlio ,11

a p1 1 t t ti tC C = cilmareart.

! 111C i '-, RA-i1 1 LRA-2 LRA- 3 I.I-A- 4 IRA - IR -1. EA -(I 11:9-

1,i T 42 58 123 139 81 54, 4 24

N*iciP 23 23 246 316

(P39 331 8

* 1)23 35 15 85 62

I i )54 23 8 15 12 7 7 41,

icII i. ml~ 23 19 4 108 V)

-Z I1 I ,-. ) 23 27 100 1

i .A. y 62 12 69

NLKI i ' iindc ) 15 8 8 4 8 8 40

MI i iti! (A') 85

'C '~i n H)23 19 4 9 1

A to I- I,! (Iit 4 69

42 19 12

()19 23 31

il')15 12 J9

* 9 , I4 46

* *(p') 39 8

* ~ . ('~23 19

* 1:131 40

02 1

* _ __ _ _ _ _ 84



Table 9 (continuied)

__________Species LRA-1 LRA-2 LRA-3 LRA-4 LRA-5 L.RA-6 LRA-7 .iZA-8

Neopanop savi (D) 4 15

Spi st sa (P) 15

Pelecypoda (under.) 15

M Lcrortoats ra~nevi (A) 15

Asterias forhosi (E) 15

Hcmi wu'1 i elong aa (E) 15

Pecti-naria gouldii (P) 4 8 .

Abra lioic-a (B) 48

Glycera sp. (P) 4 4

llaploscloplos fragilis (P) 8

Polydorn jlni (P~) 4 4

Pista sp. (P) 8

Dilodorf acnensls (C) 8

Braclih!rontc-; exus;tus, (R) 8

Sp-slilla Sp. (B) 8

Mulinla lateralis (B) 8

Chione cancellata (B)

* Batezi calharinensis (A)8

Akljlluus !nrfln i (1)8

Portizni sp. (D)8

Molgli1l manhattvcn,;is (1)8

Heteromasro-; filifformis (P) 4

Onp~ahis sp. (P) 4

Dinpf~tn cti pre1 (11) 4

-A!~2IjiT-t sp. (P') 4
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Tabhle (continued)

_____ i es LRA-1 LRA-2 LRA-3 LRA-4 LRA-5 LRA-6 LR.A-7 LRA-8 I

Gastropod (undet.) 4

*Niicul, ptroxirna (BI) 4

Ni c~lana Sp. (B) 4

y1apsvarians (C) 40

OXYuirostv]ki 11snithi (C) 4

*Amveiqca vadortim (A) 4

Corcpjiium sp. (A) 4

Triuohxs fitms(A) 4

-Protoh.aiisori us doithannae (A) 4

jystrivll1 clymenellio (A) 4

Monoejicido-. sp. (A) 4

*Pinnixa. Lhaietoptrnna (D) 4

No. Individuals 370 293 139 353 348 175 1106 1163

No. Species 11 19 6 21 13 7 22 20

Species Richness 1.69 3.17 1.01 3.41 2.05 1.16 3.00 2.69

SPecs Diversity (H') 3.18 3.79 2.06 3.35 2.47 2.14 3.21 2.94

Source: S. C. Wildlife and Marine
Resources Department
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Table 10. fenthic invertebrates from oyster dredge collections at eight stations In
adjacent waterways.

Species LRA-1 LRA-2 LRA-3 LRA-4 LP-A-5 LRA-6 LRA-7 L.RA-8

Phylum Porifera

Cliona celata + +

Cliona truitti + +

Phylum Cnidaria

Ectopleura duinorti-pri + +

Turritopsis nutricula + +

Hydractiniidac (undet.) +

Bougainvillia rugosa +

Carveia franciscana +

Garveja liumilis +

Amphinema dinema +

Pandeidae (undet.) + +

Eudendriun sp. + +

Clytia fyl~i ca + +

Clytia kincaidi +

Ohel ia d ichotoina + + + + +

amRaj!uli na sp. + +

Cnanpsis ()sp. + +

Sclaizotricha tvnella + +

4 Renilla ren-Iformis + S

Hal iplancila -laciae +

As agadazzie +

Phylum Platylielminthes

Stlohs llpics+ + + + +
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Table 10. (cont intied)

-- S____ j es LRA-1 LRA-2 LRA-3 LRA-4 LRA-5 LRA-6 LRA-7 LRA-8-

Phylum RInciococla

Nvmert ine (iindet.) +

Phylum Entoprocta

Pedicellina cernua + +

lhylUm Br\'ozoa

+ +
Bowerbania gi ls+ +

Aevvrr~llii 'uetira +

Membranijp@ra tenu'iS + + + + +~4

Cuiwl-pe I entiiss imtm + +

Elertra -mnostachvs + +

Bugrila neritina +

S c hizopnrel ; errata +

Para-mittina nitida +

Phylum Annclida

CIJ=.,nel la torntiata +

*Nereis sucinea + + + + +

Sabolbiri-a vulgaris + + + +

IlydraideLs dianthus + +

Pol!Ydora sp. +

Phylum Mollusca

Didaa cayncnsis +

Uros.a~jhnx c-lnerea + +

* .fI ratt uCSI(It.3 + +

Ip I op p_ 0 0 4p w w w v w8B



Table 10. (continued) S

Spec es LRA-1 LRA-2 LRA-3 LRA-4 LRA-5 LPA-6 RA-7 IRA- 8-

Biisycnn car ica + +

Brachidontes vmustuS + + + + +

Ano i a sirplex +

Crassostrea viriica + + + +

Chione cancellata + +

Marl (5ia CuI-It formis + +

Phylum~ Arthropoda

-Balanu Lamjphtrlte +

balotnus -improrvisus + + + + + +

Erichthnjus brasiliensis + +-

Par ~ -c1 t=IlS + + 0

Alplteus no-manni + +

Cal1inectes sapidus + +

P~oesherbstii + +

Phylum Pchinodermata

Asterins- forbesi + +

OjgnHothrix anpulata +

1MellIita _qonrLuepc rfqra ta + 5

PhYbimn Chrardata

No. Spok iern 11 13 6 13 1 1 36 35 -

Source: S. C. Wildlife and Marine

Resources Department
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Table 11 List of observed marsh and marsh-bordering plants in the Little River

Inlet study area.

CoLmon Name Scientific Name Abbreviation Location

Smooth cordgrass Spartina alterniflora low marsh, high marsh
short feri SSA

medium forn MSA

Marsh-hay cordgrass Spartina patens Sp high marsh, shrub border

Sea lavender Limonium sp. L high marsh, shrub border

Glasot= Salic rnia virginica Sv high marsh S

Salt-ua sh aster Aster sp. A high marsh

Sea ox-eye Borrichia frutescens Bf high marsh, shrub border

Salt-grass Distichlis spicata Ds high marsh, shrub border

Salt-marsh ficbristylis Finbristvlis npadicea Fs high marsh, shrub border

Seaside goldenrod Solidago scopervirens Ss high marsh, shrub border

CLtal dz::i;sce! Sporobo.L2 v!r-in.cuv SV high marsh

Black noedlerush Juncus roemerianus Jr high marsh, shrub border

American three-square Scirpus americanus Sa high marsh

Salt-marsh bulrush Scirpus robustus Sr high marsh

Narrow-leaved cattail Typha angustifolia Ta high marsh

Sea-blite Suacda linearis S1 high marsh (shell mounds)

Swilthgrass Panicum virpatum Pv shrub border

Poison ivy Rhus radicans Rr shrub border 0

High tide bush Iva frutescens if shrub border

Sea myrtle Baccharis hamilifolia Bh shrub border, adjacent

upland

Wax myrtle Myrica cerifera Me shrub border, adjacent

upland 5
Coastal cedar Juniperus vIrginiana Jv adjacent upland

Slash pine Pinus elliottil Pe adjacent upland

Loblolly pine Pinus taeda Pt adjacent upland

O Yaupon Ilex vomitoria Iv adjacent upland S

Live oak Quercus virriniana Qv adjacent upland

Greenbriar Smilax sp. S adjacent upland

Pokeweed Phytolacca americana Pa adjacent upland

Broomsedge AndropoKon sp. A adjacent upland, shrub border

Finger grass Chloris sp. C adjacent sand flat

Reach elder Iva imbricata ii adjacent sandflat

Sea oats Uniola Raniculata Up adjacent dune ridge

Camphorweed Heterotheca subaxillaris Hs adjacent sandflat, spoil area

* Dock Rumex cf. hastatulus Rh adjacent sandflat, spoil area

Source: S. C. Wildlife and Marine 90

Resources Department
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Table 14

CONS I1) :RtFI1 LEVELS OF IMPROVEMENT
FOR NAVIGATION FACILITI ES

Plans of Improvement

A B C - , .

P:RTI N.EN D A

Lntraicc channel depth 8 10 12 14 1
Inner channel depth 6 8 10 12
Initial dredging (C.Y.) 950,000 1,120,000 1,290,000 1,510,000

Deposition basin
Upcoast 450,000 450,000 450,000 450,000

Don71coast 230,000 230,000 230,000 230,000
Entrance channel 220,000 330,000 440,000 580,000
Inner channel 50,000 110,000 170,000 250,000 0

Annual maintenance
dredging (C.Y.) 303,000 306,000 309,000 313,000

North Jetty length (ft) 3,790 3,790 3,790 3,790

South Jetty length (ft) 3,570 3,570 3,570 3,570

PROJECT FIRST COSTS $11,667,000 $11,810,000 $11,959,000 $12,222,000

I 0
AVERAGE kNNUAL COSTS $1.330,200 $1,343,800 $1,358,700 $1,382,300

Maintenance costs 551.000 555,000 560,000 566,000
Interest & amortization 779,200 788,000 798,700 816,300

BENEFITS

Party boating $258,300 $489,200 $534,400 $534,400

Charter boating 100,100 231,800 236,400 236,400

Recreational boating 297,200 321,000 351,600 351,600

Commercial fishing 321,300 423,700 485,300 492,500

Elimination of vessel damage 3,400 4,200 5,600 5,700

Harbor of refuge 18,400 18,400 18,400 18.400 *

Reduction in vessel operation

costs 3,200 4,200 5,100 5,300

TOTAL. ANNUAL, BENEFIT'S

(Navigation Facilities) $1,001,900 $1,492,500 $1,636,800 $1,644,300

tExcess of benefits over costs 0 148,700 278,100 262,000

Benefit-to-cost ratios 0.8 1.1 1.2 1.2

93
I/ Recommended plan of improvement
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APPE.\DIX A

ECO:,OMIC DAIA, EXTR<ACTED FROM L'. S. ARMY, CORPS OF ENGINEERS GENERAL -- 0
DESI.. '!EMOA.\DUN, LITTLE RIVER INLET, SOUTH CAROLINA. COMPLETE DOCUMENT

IS AVAILABLE AT U. S. ARMY ENGINEER DISTRICT, CHARLESTON, SOUTH CAROLINA

St-MMARY OF ESTIMATED ANNUAL BENEFITS

Item

NAVIGATION FACILITIES

Party boating $ 534,400

Charter boating 236,400
Recreational boating 351,600

Commercial fishing 485,300

Elimination of vessel damage 5,600 0
Harbor of refuge 18,400

Reduction in vessel operating costs 5,100

TOTAL ANNUAL BENEFITS (Navigation Project) $1,636,800

RECREATION FISHING WALKWAY 112,000

REDEVELOPMENT 74,600

TOTAL PROJECT ANNUAL BENEFITS $1,823,400

APPORTIONMENT OF FIRST COSTS

NAVIGATION FACILITIES

Federal $9,999,700

Non-FederaL 1,959,300

TOTAL $11,959,000

RECREATION FISHING WALKWAY

Federal $ 510,000

Non-Federal 510,000

TOTAL $ 1,020,000

TOTAL PROJECT FIRST COST $12,979,000 0

APPORTIONMENT OF AVERAGE ANNUAL COSTS

NAVIGATION FACILITIES

Federal $1,227,800

Non-Federal 130,900

TOTAL $1,358,700

RECREATION FISHING WALKWAY

Federal S 32,950

Non-Federal 58,950

TOTAL $ 91,900

Benefit-Cost Ratio (Navigation Facilities) 1.2:1
BenefiL-Cnst Ratio (Recreation Fishing Walkway) 1.2:1

* 0
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Reference List for Section 404 Evaluation

33 CFR 209.145

209.145 e. Factors to be considered in the evaluation of Federal projects
involving the disposal of dredged materials in navigable or ocean
waters.

(I) Disposal of dredged materials in navigable waters. The
proposed project would involve the disposal of dredged materials
in navigable waters at a specified disposal site (paragraphs 1.18,
1.22, and 4.0 of the EIS). This proposed disposal has been eval-
uated by the application of guidelines developed by the Administra-
tor, EPA, in conjunction with the Secretary of the Army pursuant to
section 404(b) of the Federal Water Pollution Control Act. The

40L4(b) evaluation is presented below in paragraphs 230.4 and 230.5.

(2) Disposal of dredged material in ocean waters. Not applicable

since no aspect of this project comes under the purview of P.L. 92-532.

(3) Effects on wetlands. The only wetlands which would be iri-
* pacted by disposal are beach areas above mean low water. Since these

areas currently have a severe erosion problem, the overall impact of
using these wetland areas for disposal is in the nature of restora-

tion and would be beneficial.

(4) Fish and wildlife. The EIS and GDM have been coordinated

with all responsible Federal and State agencies in accordance with S

the Fish and Wildlife Coordination Act. All reports and suggestions
• " submitted by these agencies were considered during project formulation

(Appendix C of the EIS and paragraph 50 and Exhibits 1-17 of the GDM).

(5) Historic, scenic, recreational, and conservation values. Due
consideration has been given to the effect which the disposal of
dredged material may have on the enhancement, preservation, or develop-

ment of such areas. It has been determined that the project offers no
potential for adversely affecting: (1) any properties on the National

Register of Historic Places; (2) endangered species, (3) rivers namcc
in Section 3 of the Wild and Scenic Rivers Act; and (4) any other

areas named in Acts of Congress or Presidential Proclamations as S
National Rivers, National Wilderness Areas, National Seashores,

National Lakeshores, National Parks, National Monuments, and such

laws as may be established under Federal law for similar and related

purposes, such as marine and estuarine sanctuaries (paragraphs 4.20,

4.22, and 4.23 of the EIS).

(6) Disposal of dredged material in coastal zones and marine

sanctuaries. Not applicable since the State of South Carolina does
not have a coastal zone management plan approved by the Secretary of

Commerce and the project area is not within a marine sanctuary estab-
lished by the Secretary of Commerce.
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dri ft patterns s) that tht, pr , -t m',. r- t cAu I,
beaches in the area (paraqraph 4. 13, 4.2, and 4.29 ot the, El-, . . . .

There wou 1 d be no eut rph i (a t ion, dci rId, It ion n f a< -the tic vA ut ---

or imped iment of recreation ue; dut to t-.It a'-e . f nu t r I r ofi

dredgtd )i- fill riti iil (par i'r-, h 4.)I tht- Ll

(6) Threatened and cndangered spec i hi, pr, Fq)": 'i

would not jeopardize the continued existenc, of threatened or CI-d

dangered species or de-,troy or modify the habitat of those ,pC,

determined critical in accordance with the Endanqered Species A( T
(paragraph 4.20 of the EIS)

(7) Be:nthic life. Any benthic I fe in the dis-osal re venuld

be smothered by deposition of dredqed material.;. This V,,, - in

not significantly affect the area's ionq-ferm productivit . ince"

animals in these areas characteristically undergo rapid p;Opu!ati or;

overturns and would be replaced by recruitment from adiacen t ires
(paragraph 4.15 of the EIS) . The jetties -.ould providC , ubn,,t rat

and cover for a variety of plant and animal life (paragraph 4.1i
of the EIS).

(8) Wetlands. Utilizing excess dredged materials for heach

nourishment above rmean low water is the most beneficial disposal

alternative. Disposal in these wetlands would not have an unacc-ept-

able adverse impact on aquatic resources. The proposed fill and the

activity associated with it will not cause a permanent unacceptable

disruption to the beneficial water quality uses of the affected

aquatic ecosystem (paragraphs 4.15 and 4.18).

(9) Submersed vegetation. No areas of submersed vegetation

would be destroyed or advtrsely affected by the proposed action.

(10) Size of the disposal area. The size of the proposed dis-

posal areas is the smallest practicable to perform the design

functions of this project.

(11) Contar inated fill material restrictions. There will be -
no deposition, discharge, leaching, or erosion of contaminated

material associated with this project (paragraph 4.01 and Appendix

B of the EIS).

(12) Mixing zone determination. Not applicable.
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